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The Principle of Superposition and its Application 
mn Rigid Geometry  EFuclidean and Non-Fuclidean. 
BY 


A:E. H. BLEKSLEY:'M Sc. (Stell) 


(Contribution from the Department of Mathematics of the 
University of Stellenbosch). 


$ 1. Up to the present, all writers on the foundations. of 
Geometry, and on the logical development of the science, have 
considered the idea of Superposition to be a useful device 
when rigour is not essential, but one to be avoided when 
logical accuracy is aimed at. 'To my knowledge no mathematician 
has attempted to vindicate the use of this method by putting it 
on a logical basis, although, as | shall point out in the seguel, 
several geonicters have, more or less directly, made statements 
bearing on the subject. 'The following essay is an atempt to 
put the theory of Superposition on a sound basis, and to enable 
use being made of it in logical proofs. 1 shall attempt to show 
that the intuitive idea of Superposition is fundamental, and self- 
sufficient, and free from the artificiality which characterises the 
axioms as proposed by Hilbert and others. 


$ 2. The chief use to which the principle of Superposition 
has been put, both in elementary and in advanced works, is to 
take the place of the axioms or postulates of congruence. Rigid 
authors debar the former on several grounds, chief among which 
is the argument that the physical nature of the superposed body 
comes into consideration when the body undergoes the process 
mentioned. Others reject it without giving any reasons what- 
ever. In the seguel, however, the theory will be based, not on 
the physical idea of motion, but on the mathematical notion of 
group transformations. 
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$ 3. Before going on to discuss the theory of Superposition 
itself, it would be as well to examine the axioms of congruence 
as proposed by other authors. 'To my mind the intuitive basis 
which must form the starting point in every discussion of the 
axioms is, in the case of the axioms of congruence, the idea of 
Superposition itself. 'This statement is recognised as true by 
several prominent mathematicians. 'Thus Veblen )Y', after stating 
the axioms of congruence in their usual form, adds: 


“Definition : A set of points [X] is congruent to a set of 
points [YV] if 


(1) every point X corresponds to one point Y in such a 
way that whenever (X, X,) corresponds to (VY, Y,), OG Xs) is 
Congruenat to (Y,, VY.) and 


(2) every point Y is the correspondent of one point X. 


“This definition corresponds precisely to the intuitive con- 
ception of Superposition. |f two plane figures are represented 
by drawing on sheets of paper, it is perfectly clear that a test for 
their congruence is to lay one on top of the other. 'The Super- 
position with which we have 10 do in geometry, is, however, 
a kind of intellectual matching of two figures together. The 
attention is transierred from one to the other, and we try to see 
whether corresponding pairs of points are congruent. It would 
be perfectly feasible to ni the word superposable for con- 
gruent in the definition above.” 


This passage shows that the value of the superposition idea 
has been seen, but the very vagueness of statement has been the 
reason why it has never seriously rivalled the idea of congruence 
which is derived from it. 


So also in Hilbert Y we find the following: 


Under the heading 'Axioms of Congruence,” he states: 


“The axioms of this group define the idea of congruence or 
displacement.”' 


I object to the use of the word ''displacement” in this sense, 
but Hilbert obviously means “'Superposition.”? 
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His first axiom is as follows: 

“HA, B are two points on a straight line a, and if A* is a 
point upon the same or another straight line a', then upon a 
given side of A' on the straight line a', we can always find one 
and only one point B! so that the segment A B (or B A) is con- 
gruent to the segment A' B'. We indicate this relation by 
Writing 


DIT BU 
Every segment is congruent to itself, i.e. we have 
ABsAB. 


He then goes on to state: 


“We can state the above axiom briefly by saying that every 
segment can be laid off upon a given side of a given point of a 
given straight line in one and only one way.” 

Again we have an acknowledgment of the fact that the idea 
of Superposition is eduivalent to that of congruence. Hilbert 
does not attempt to define the word ''congruence,”' but prefers 
to refer to it in terms of the intuitive idea of “laying off,” i.e. of 
Superposition. ln this he is evading a pitfall into which Veblen, 
with less foresight has fallen. 'The latter, in his definition of 
congruence given above, has spoilt an otherwise good discussion 
by defining the congruence of a group of joints by the congru- 
ence, which he leaves undefined, of a pair of segments. 'The 
fallacy is obvious. 

So also, after stating the axiom of congruence for angles, 
Hilbert goes on to say: 

“We say, briefly, that every angle in a given plane can be 
laid off upon a given side of a given half-ray in one and only one 
way.” 

Further comment is superfluous. 


$ 4. Before going on with our substitution of a new set ot 
axioms of congruence, 1 first wish to point out a mistake in 
Hilbert's axiom as guoted above, one which nullifies the whole 
value of his discussion. 


ë 


In addition to the axioms of congruence, his postulates con- 
sist of so-called asioms of connection, order, parallels and con- 
tinuity. 'These five groups are so chosen so that, to guote his 
own words)”, 


“According to our presentation the axioms of groups I and 
IT (connection and order) form the basis of the remaining axioms. 
It is sufficient (in order to prove their independence), thereiore, 
to show that each of the groups IT, IV and V is independent 
of the others.” 


The parentheses are mine, and explanatory. 


The axioms of congruence, therefore, are to be independent 
of the others, and in particular, of the axiom of continuity. In 
his statement of the former, in $ 3, we see the words: 


b) 


“We can always find one.” 


This is, however, only necessarily the case if we assume the 
continuity of the line, as can be seen at once by considering any 
two discontinuous point aggregates along two straight lines. lt 
therefore involves the axiom of continuity, which he definitely 
States is not meant lo be the case. A similar objection can be raised 
against the statement of the fourth axiom, concerning angles, in 
which a similar phrase occurs. 


Furthermore, his axiom is not single, but double. Not only 
does he postulate the existence of one point B', but of only one 
such point. 'This again involves an axiom of great importance 
which has up to the present been practically neglected in its 
fundamental form, and which in the seguel we shall term the 
axiom of unigueness. We shall discuss this axiom in detail 
somewhat later. 


$ s. We now proceed to eliminate the faulty axioms of 
congruence, and as our primary axiom of Superposition we give 
the following: 


“Two planes can always be made to coincide with one 
another, so that any one straight line in the one plane coincides 
with any one straight line in the other, any one point on one 
with any one point on the other.” 
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A necessary and sufficient condition for the coincidence of 
two straight lines is, according to Hilbert's second axiom of 
connection, that two distinct points of one should coincide with 
two distinct points of the other, the second axiom being Y 


“Any two distinct points of a straight line completely deter- 
faine that line: 


With the above axiom of Superposition as our starting point, 
we can now go on to elaborate a system of axioms. Before 
doing so, however, we wish to eliminate physical ideas such as 
Hilbert's 'laying off” from the field by giving a purely mathe- 
matical explanation of the process. 


$ 6. The process of Superposition is essentially dependent 
on the idea of displacement, although it is in no wise synonymous 
with it, as Hilbert would have. 'To deal with this latter, we are 
forced to the idea of transformations. 'To make any displace- 
ment a possible one, we have to define it as a continuous, single- 
valued, reversible transformation of the geometrical elements con- 
cerned. Note that I have here introduced the idea of continuity, 
without which we are at once brought to a stop. Further we 
must postulate the group properly. 


In the second case we distinguish between two types of 
displacement : the first in which all points are displaced, called 
a translation, and the second, in which one point (not the point 
at infinity) remains fixed, being called a rotation about that point. 


Since our whole subject is based on the assumption of the 
homogeneity of space, it follows that a displacement must trans- 
form a plane into a plane, a straight line into a straight line, 
in accordance with our fundamental axiom. With this mathe- 
matical definition of what is meant by Superposition, w€ NOW 
go on to examine the results of the new axiom. 


We have shown that Hilbert has failed to make his axioms 
of congruence independent of the axiom of continuity, and have 
seen that our displacements need to be continuous to be of value. 
To my mind the axiom of continuity is as fundamental as that 
of homogeneity of space, and as such must take its place before 
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the axioms of congruence and parallels. 'This, then, is what is 
done in this paper, and it is only on the basis of this assumption 
ihat we can assume that if two straight lines coincide, so that a 
given point A, of the one coincides with a given point A, of the 
other, then with any point B, of the first there will coincide a 
point B, of the second. As pointed out, a further assumption is 
needed, namely, that only one such point B, will exist so as to 
coincide with B,, and this is dependent on the fundamental axiom 
of unigueness, which we can state as follows: 


“If a point A, coincide with a point A, and a point Ag coin- 
cide with the point A, then the point A, coincides with the point 
As 


$ 7. We have seen that if A B, A' B'* are any two straight 
lines, then, by our axiom, we can by means of translations and 
rotations, superpose A B on A' B', so that A fall on A. 


Since the two lines are now identical, to every point on one 
corresponds one and only one point on the other, by the axioms 
of continuity and of unigueness. If the point B is transformed 
into the point B', then we say that the segments A B, and A' B' 
are ''congruent, and we wiite AB — 


Hilbert has a further axiom to the effect that 
MI aa N Ia. 


Since we assume our transformation to be reversible, we 
subject A B to two egual but opposite displacements. Then A B 
in the second displacement will coincide with A B in its original 
position, A with A and B with B, so that A B is congruent to 
itself 


Hilbert's Axiom IV, 2, states that if a segment A B is 
congruent to a segment A' B', and also to a segment AT! BY, 
then the segments A' B' and A" B'' are mutually congruent. 
By means of our new axiom, however, we are able to prove this, 


hence enabling us to get rid of (his axiom, introducing one even 
more fundamental. 
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Transform the segment A' B' into the segment A B, so 
that the point A' coincides with the point Bi. Since A: Br  A B, 
we have B' coincides with B.'` Similarly we can make AM BY 
coincide with A B so that A** coincides with A, and BT with B. 


We then have the point A' coinciding with the point A, and 
also the point A'* coinciding with A. Similarly for BT and B, 
and B'' and B. No other assumption than that of the unigueness 
of space is here reguired to enable us to deduce the fact that the 
point A'* coincides with A'", and B' with B". But by Hilbert's 
Axiom 1, 2, any two points determine a straight line. Hence 
the lines A * B', A' B'! coincide. Also the end points of the 
two segments coincide, and hence by our definition, 


NE BT — AE 23e. 


$ 9. A B C a 


N B' E al 


Hilbert's Axiom TV, 3, states the following: 


slet AB and BGC be two segments of a straight line a 
having only the point B in common, and furthermore, let A' B'* 
and B' C' be two segments of the same or another straight line a", 
having, likewise, no point other than B' in common. 'Then, if 
Mb AB and BESB C, wehave AGE sA EP 


Again we are able to get rid of this axiom. 


Superpose a' on a so that A' coincides with A, and B' falls 
on the same side of A as B. 'Then since A' B' — A B, we have 
B1 coincides with B. So also we have B'C' 2 B C, and hence 
since B' and B coincide, C' and C must coincide. We then have 
the segment AT C'! falling on the segment A C. A' coinciding 
with A, and C' with C. By our definition, therefore, 
AA SA ET. 


$ 10. We now proceed to the case of angles, which we 
define, with Hilbert, as follows: 
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Let N be any arbitrary plane and h, k and two distinct hali- 
rays lying in N and emanating from the point O. We call the 
system formed by these two half rays h, k an angle, denoted by 
tik boss (EE) 

We will not go into further detail, but assume Hilbert's 
definition of the *'interior”' and “'exterior”' of an angle. 

In the place of his Axiom IV, 4, we now give the following 
discussion: 

Let us be given two angles (h, k,), (hs ks) in any two planes 
Ni ON. By transformation of the plane 'X, into the plane 
N, we can make the vertices O,, O, of the two angles coincide, 
and also one side h, of the one coincide with one side h, of the 
other. We can now have the following :— 


() k, can lie without € (ks hs). 
(ij) k, can lie without -— (k; hs). 


(iii) k., can lie on ks. 


In the first case we say es (k, hs) is greater than — (k, hy), 
in the second we say -— (k, h,) is less than - (k, hy), and in 
the third we say the angles (k, h,) and (k, hs) are congruent. 


From the axiom of unigueness of space we can show that 
if h, coincides with h., O, with O,, and k, with k,, then k, cannot 
coincide with any line but .k,. For if it*can, let it coincide- 
with ks. 'Take 'any 'point A, én kk. “Then ons Oie 
point A;, on kk, coincides with A,, and similarly one 
and only one pint A; on ks; coincides with A;,. ` Hence 
A, and A, coincide, and both lines pass through O,, so that 
the two lines are identical. 


Also by the axiom of continuity, which, as we have pointed 
out, we place along with the axioms of connection and order 
as being of prior importance, it follows that we can always find 
in a plane one angle with vertex at a given point, and with a 
side along a given straight line, on one side of the line, congruent 
to the given angle. But we have shown above that there is only 
one such angle, and hence we have got rid of Hilberts Axiom 
IV, 4, in which he postulates such to be the case. 


II 


a 


$ II. As in $ 8, we can prove what Hilbert postulates in his 
Asiom TV, ns. 


“If the angle (h k) is congruent to the angle (h, k,), and 
to the angle (h, k,), then the angle (h, k,) is congruent to the 
angle (h, ks) . AR 


Superpose the angle (h, k,) on the angle (h, k), so that the 
vertices coincide, and h,, k, coincide with h, k. Similarly super-. 
pose - (hs, ks) on — (h, k), so that the vertices coincide, and 
he ks. Goineide with h, k. 


By the axiom of unigueness of space, since O, and O, both 


coincide with O, they coincide with one another. 


As in the previous section, take on h a point A. 'Then a 
point A, on h, coincides with A, and also a point A, on h, 
coincides with A. Hence A, and A, coincide. Hence, since O, 
and OO, coincide, and a straight line is determined by any two 
points, we have that h, and h, coincide. `Similarly k, and k; 
coincide. 

Hence the two angles (h, k,), (hs ks) have their vertices coin- 
ciding, and the sides h, and k, of the one falling on the sides 
h, and k,, respectively, of the other. Therefore, by our definition, 
the angles (h, k,) are congruent, which proves the above axiom. 


$ 12. Hilberts' final Axiom, TV, 6, is the following: 


““Jf in the two triangles A B C, A, B, C,, the following con- 
gruences hold, 


AB AIE. ME SALE SBAE sr BA,E, 
then the congruences 
ARE AB. nd AGBSESA CB, 
also hold.” 


This is merely the well-known axiom, proved as a proposition 
in elementary books on the subject, by means of the principle 
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of superposition, and the axiom of unigueness. We will, there- 
fore, not give a proof of it, but merely state that the usual method 
of proof may now be applied without loss of rigour, since the 
two principles above are founded on the firm stratum of logical 
exactitude. 


Ai the axioms on which Hilbert founds the rest of his 
theorems on congruence of figures we have now been able to 
deduce from the three fundamental principles mentioned above, 
namely, the axiom of superposition, the axiom of continuity, and 
what | have called the axiom of unigueness. Ali his deductions 
on the basis of these axioms of congruence are, therefore, valid 
when we start from our assumptions. ln addition we have at 
our disposal the fundamental method of superposition, to aid us 
in simplifying many of the proofs given on the basis of the 
axioms of congruence. 


$ 13. This second part of the paper deals with the application 
of our principle of superposition to the propositions of Geometry 
and in particular of Hyperbolic Geometry. As stated before, 
all proofs involving the ordinary axioms of congruence in their 
usual basic form are valid with our new asioms, but in addition 
we have the method of superposition to aid us in simplifying 
some proofs, a procedure which up till now has not been allowed. 


Proposition 1 [Carslaw, “Non-Euclidean Geometry,” p. aal. 


A 


a2 G 


If BC is any line, A any point outside it. If a, a, are 
the lines through A parallel to D C, D B respectively, where A D 
is the perpendicular from A on B C, then the angles of parallelism 
of a, and a, are egual, ie. DAHsa DAK. 
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Rotate the line B D about the line A D, ti] B D comes 
into the plane A D C, B being on the same side of A D as C. 
Then since 


AD Bi rt A DE 


DB and D C coincide. 


If a, does not coincide with a,, let it lie within the angle 
DA H. 'Then a, must cut D C, by the parallel postulate, i.e. ag 
must cut D B, to which it is parallel. 


Hence it cannot fall within the angle D A H. Nor can it 
fall without it. 


Hence DA K - DAH. 
@ EED 
Proposition II [Carslaw, loc. cit. p. a9l. 


@) 


Given AB SA'B! As A. 
Then B — Bi. 


Superpose | upon II, so that A'* coincides with A, A* D' 
with A D. then since ZA — 4 A1,if B and B' are on the same 
side of A D, then A B coincides with A* B". 

But APA B', 

Hence B coincides with B'. 

JE 7 B 7 BY then Bi C! lies within B, and hence cuts 
A D. and therefore also A' B' to which it is parallel, guod impos- 
sible est. - 
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Neither can B be less than BT. 
Hence B — B'. 


Civen A BEA Bi ZA AB AE ES 
Then / A -— 7IB -. EA EE, 


Superpêse 1 on II, so that A B coincides with A* B', A 
with A'*, B with B!, and D and D' lie on the same side-of A B. 


If A — AT then A D lies in A or A DI lies in AF 


In either case, the inner line must cut the line to which it 
is parallel, since £ A — 4 Band Z£ A' — 4 B', which is im- 
possible. 


Hence 
A AN Ee AA sa 4 AE # IM: 


The 6th proposition proved by Carslaw, p. 50, can also be 
done by this method, but not with any gain in brevity, hence 
we have it out. 


So also, by rotating a Saccheri guadrilateral through 1809, 
and superposing it on its former position, we can show at once 
that the line joining the mid pts. of the unegual sides is perpen- 
dicular to both |Carslaw, p.. 81] but also with no increase in 
brevity, hence we leave this also. 


The paucity of examples given by no means denotes a lack 
of cases in which the idea can be applied, but merely illustrate 
its value in shortening and simplifying a proof. Indeed in most 


mm 
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cases, a Superposition proof of congruence is as easily applied 
as the ordinary congruence proof, especially in the case of 
polygons of more sides than three, when the analysis is generally 
very greatly simplified. 'The whole purpose of this paper has 
been to establish the principle on a logical foundation, more 
especially as a justification of personal prejudice on the matter. 
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1.—DIE VERSUIKERING VAN MOSKONFYT. 


Dis welbekend dat die meeste moskonfyt wat hoog genoeg 
gekonsentreer is, geneig is om te versuiker. Waar die mos by 
die begin van die konsentreer-proses nie heeltemal helder was 
nie, sal die daarvan gekookte moskonfvt ook troebel wees. Na 
sulke stroop afgekoel en `n ruk gestaan het, sak die swewende 
bestanddele af en word die stroop taamlik helder. By sy verdere 
staan, veral as gevolg van die winterkoue, sien ons gewoonlik 
dat daar 'n sekere mate van kristallisasie plaasvind. Hierdie 
kristalle bestaan hoofsaaklik uit tartrate en suiker, waarskynlik 
wel net die dekstrose wat baie makliker uitkristalliseer as die 
lewulose—net soos mos bevat moskonfyt natuurlik hierdie suikers 
albei in vrywel gelyke hoeveelhede. Dis hierdie uitskeiding van 
kristalle van tartrate en suiker wat ons die versuikering van mos- 
konfyt noem. 


My doel by hierdie ondersoek was om te probeer uitvind 
hoe `n mens .die versuikering van moskonfyt kan voorkom. 
Literatuur hieroor kon ek nie in hande kry nie. By my vroeëre 
ondersoekings omtrent moskonfyt" het ek gevind dat moskonfyt 
wat vir # uur in `n stoomsterilisator verhit was in proeibuisies, 
nie later versuiker het nie, al was sy konsentrasie 79.4” Balling, 
terwyl so `n moskonfyt anders gewoonlik baie sterk versuiker. 


* A.1. Perold : Ondersoekings omtrent Moskonfvt. Annale 
v.d. Uniw. van Stellenbosch. Jaarg. 1, Reeks A, Afd. 1. 
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Dit het my direk aanleiding gegee om te probeer om die 
latere versuikering van moskonfyt te voorkom deur die reeds 
afgekoelde moskonfyt nog `n keer te verhit. 

'n Ander gedagte was om die kokende stroop vinnig af te 
koel en op dié manier versuikering teë te gaan. Verder word 
soms beweer dat `n byvoeging van geelsuiker, en soms 'n 
byvoeging van sitroensuur latere versuikering van sulke mos- 
konfyt belet. Al hierdie middels het ek in my ondersoekings oor 
hierdie vraagstuk getoets. 


(a) Vinnige afkoeling van die stroop. 


Op 7/a3/23 is op die Uniwersiteitsplaas van .Hanepootmos 
met 22.10 Marloth (— ruim 24% Balling), wat reeds vir 24 uur 
gemaal en in stadige gisting was, 'n moskonfyt gekook in `n 
oop koperketel op 'n direkte vuur. (Op ca. 22 gellings mos is 
14 Ib. gemaalde kalkklip met 70.7% (CaCO, gegooi, en die mos 
is gekook tot `n kookpunt van 1080 C. bereik was. 'Toe is die 
ketel met die moskonfyt in koue water in 20 minute afgekoel 
van 1089 tot 4s% C. Die stroop had op 20/3/23 `n totale suur- 
gehalte van 6.02 gr. per lit. (bereken as wynsteensuur) en 'n 
totale ekstrakgehalte van 4.509 Brix. 

Op 29/5/23 was hierdie moskonfyt reeds half versuiker in 
die toegekurkte “Winchester guarts”. Die vinnige afkoel van 
die stroop kon die latere versuikering in hierdie geval dus nie 
belet nie. 

(b) Byvoegimg van Geelsuiker. 


Van Raisin blanc mos van ca. 209 Balling is op 1s/3/23 
moskonfyt gekook. In die konfytketel is 20 gellings mos gegooi, 
waarby 1 lb. fyngemaalde kalkklip (met 70.7% CaCO,) gevoeg 
is, en toe die temperatuur van die kokende stroop in die ketel 
1079 C. was, is daar 4 Ib. geelsuiker bygevoeg. Die kookpunt 
het byna onmiddellik tot 168% C. opgegaan, toe die ketel van die 
vuur geneem is. Die konfyt het toe gewoon aan die lug afgekoel. 


Op 27/4/23 had hierdie moskonfyt `n soortlike gewig van 
17.50C. is 

1.37408 (— 

17.50C. 


), wat `n totale ekstrakgehalte van 73.64%9 Brix 
aantoon. 


Op 29/5/23 was hierdie moskonfyt reeds half versuiker. 


3 
(c) Byvoegimg van Sitroenswur. 


Dieselfde mos soos by (b) het 1 Ib. gemaalde kalkklip op 
20 gellings mos gekry en is toe gekook. Na die afskuim amper 
klaar was, is `n kwart pond sitroensuur in `n deel van die kokende 
mos in 'n emmer opgelos en toe in die ketel teruggegooi. 'Toe 
die kookpunt op 107%. in die ketel gestyg was, is die ketel van 
die vuur geneem er het gewoor aan die lug afgekoel. 
Op 28/4/23 had hierdie moskonfyt `n soortlike gewig van 
17.500. 
1.345457 (————), wat 'n totale ekstrakgehalte van 70.69 Brix 
17.50C. 
aantoon. 
Op 4/6/23 was hierdie stroop ca. '/, versuiker, en 


op 26/7/23 was hierdie stroop byna 1 versuiker. 
(d) Verwarmimg. 


A. Die bogenoemde moskonfyt (a) met 74.5% Brix was op 
20/5/23 reeds half versuiker in die “Winchester guarts”. Van 
die oorgeblewe stroop is toe in twee half lieter flesse gegooi tot 
hulle voi was. Die een is direk toegekurk en die ander eers na 
die stroop tot go? C. verwarm was. Albei het toe naasmekaar in 
die laboratorium in verspreide daglig maar uit direkte sonlig bly 
staan. 

Op .26/7/23 was die verwarmde fles se stroop nog niks 
versuiker nie, terwyl die ander een s'n reeds */, versuiker was. 
Op 17/9/24 was die toestand nog onveranderd. Op 2/4/24 had 
die nog onversuikerde stroop in die nie verwarmde fles `n soort- 
like gewig van, 1.36212 op I7.so C. wat 1.89 Brix aantoon. 
Deur versuikering het die ekstrakgehalte van die oorgeblewe 
stroop dus met 2.7% Brix gedaal. 


B. Die bogenoemde moskonfvt (b) was op 20/5/23 reeds 
half versuiker. 'Toe is twee half lieter flesse met die stroop 
gevul en die een op 4/6/23 tot 90% C. verwarm, en die ander 
nie. Albei is toegekurk. Op 26/7/23 was die verwarmde. fles 
se stroop nog niks versuiker nie, terwyl dié van die ander een 
byna 8 versuiker was. Op 2/4/24 had die nog onversuikerde 
stroop in die nie verwarmde fles `n soortlike gewig van 1.36809 
(17.50C.), wat gelykstaan met 72.79 Brix. Hier was die ekstrak- 
vermindering deur versuikering dus gelyk aan O.GP9 Bri. 


4 
Op 17/9/24 was die nie verwarmde stroop omtrent % vel 
suiker en die verwarmde stroop omtrent j versuiker. 


C. Die bogenoemde moskonfyt (c) is op 4/6/23 in twee 
half lieter flesse gegooi, die een tot go“ C. verwarm en die 
ander nie, en toe is albei toegekurk. Op 26/7/23 was die ver- 
warmde stroop nog niks versuiker nie, terwyl die ander een byna 
1 versuiker was. Op 17/9/24 was die verwarmde stroop steeds 
nog niks versuiker nie, terwyl die nie verwarmde fles gebreek 
was, omdat die versuikering die ekstrakgehalte van die nie ver- 
warmde stroop so laag laat daal het dat daar `n gisting ontstaan 


het, wat die fles laat bars het. 


D. Proewe van 1924. 


Hierdie proewe is met 3 monsters moskonfyt gemaak. 


(1) Mos byna neutraal gemaak met suiwer gebluste kalk 
(CaO,H;) en in `n koperketel tot rO6% C. gekook. - Die mos- 
konfyt had op 15% C. 'n soortlike gewig van 1.3594, wat beteken 
1.339 Brix, Dit was teen 20224 #elkool 

(2) Mos grotendeels met suiwer gebluste kalk geneutraliseer 
en op 10/3/24 in `n koperketel gekook tot 1076 &. || Hierdie 
moskonfyt had op 17.5% C. `n soortlike gewig van 1.36932, wat 
72.80 Brix beteken. Sy totale suurgehalte was IO.SI o/00 (as 
wynsteensuur bereken). 


(3) Mos grotendeels met suiwer gebluste kalk geneutraliseer 
en op 10/3/24 in 'n koperketel gekook (oor `n oop vuur in al 
drie gevalle) tot op 1089 C. Hierdie moskonfyt had `n kon- 
sentrasie van 76.29 Brix, en 'n totale suurgehalte van 12.5 o/00 
(as wynsteensuur bereken). 


Op 26/3/24 is van moskonfyt (1) ses 4 lit. flesse met glas- 
proppe byna vol gemaak, en van (2) en (3) elk ses 2 lit. flesse 
byna vol gemaak en met kurkproppe toegemaak. Van elke 
serie is een fles so neergesit en een tot 90? C. verhit op 26/3/24, 
14/4/24, 28/4/24, 12/(5(24 en 26/5/24 respektieflik. 

Die resultate met hierdie drie series behaal, was soos volg #— 
By Serie (T): 


Tot op 26/5/24 was daar nêrens enige versuikering nie. 


Op 17/6/24 was daar ca. 5% versuikering slegs in die onbe- 
handelde flessie. 


ie) 


Op 17/9/24 was die onbehandelde flessies ca. dt versuiker 
en die res glad nie versuiker nie. 


Op 15/10/24 was die onbehandelde flessies ca. '/s versuiker, 
terwyl die behandelde flessies almal vry van versuikering was. 


Op 27/4/26 was die onbehandelde flessies nog ca. `/s.ver- 


suiker, terwyl die res baie min versuiker was en 'n bietjie afsaksel 
had. 


By Serie (2): 


Op 14/4/24 was daar nêrens enige versuikering nie. Op 
28/4[24 was versuikering gering, maar het duidelik begin in die 
nog onbehandelde flesse, terwyl die res daar vry van was. 


Op 12/5/24 was daar ca. 4 versuikering in die onbehan- 
delde flesse, terwyl die res nie versuiker was nie. Op 26/5/24 
was die onbehandelde flesse ruim 4 versuiker en die res glad nie. 


Op 17/6/24 en op 17/9/24 was die onbehandelde fles ruim 

$ versuiker en die res glad nie versuiker nie. 
Op 15/10/24 was die onbehandelde flesse 1 versuiker; dié 
wat op 26/3/24 en op 28/4/24 verhit was, had geen versuikering 
nie; dié wat op 14/4/24 verhit was, had 'n baie geringe ver- 
suikering:; dié wat op 26/5/24 verhit was, was ca, 1 versuiker. 


By Serie (3): 


Op 14/4/24 was die nog onbehandelde flesse reeds 1 ver- 
suiker; dié wat op 26/3/24 verhit was, had geen versuikering nie. 

Op 28/4/24 was al die onbehandelde flesse # versuiker, en 
Op 12/5/24 was hulle byna totaal versuiker. 


Op 17/9/24 was die onverhitte fles byna totaal versuiker; 
dié `wat op 26/3/24 verhit was, was ca. “|s versuiker; dié wat 
Op 14/4/24 verhit was, was ruim 4 versuiker; dié wat op 28/4/24 
verhit was, had nouliks enige versuikering; dié wat op 12/5/24 
verhit was, was net so versuiker soos dié op 26/3/24 verhitte 
fles; die wat op 26/5/24 verhit was, was net so versuiker soos 
dié wat op 28/4/24 verhit was, dus byna niks versuiker nie. 


Op 15/10/24 was die onverhitte fles byna totaal versuiker 
en die res *|,—'/: versuiker. 
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E. Proewe van 1926. 


(1) Teen die end van Maart is mos van Rosaki-druiwe met 
gemaalde kalkklip gekook tot 76.49 Brix, en toe met water verdun 
tot 7o.oe Brix. Op s/5/26 is ses 14 lit. flessies daarmee byna 
vol gemaak, waarna hulle glasproppe opgesit is. No. 1 is nie 
weer verhit nie, maar Nos. 2 en 3 is vir een uur in 'n stoombad 
Op IO0“ C. verhit op s/5/26; No. 4 desgelyks op 2/6/26 en 
No. s desgelyks op 22/7/26. Op (9/26 was geen enkele flessie 
versuiker nie. 


(2) 'n Moskonfyt in 1923 gekook en met ca. 74.09 Brix, 
was op 5/5/26 half versuiker. Die fles is op 5/5/26 in `n stoom-' 
bad verwarm tot alles weer opgelos.was. Op 20/5/26 is drie 
4 lit. flesse daarmee byna vol gemaak en toegekurk. No. 1 het 
so bly staan, No. 2 is dieselfde dag vir een uur in die stoombad 
verhit, en No. 3 desgelyks op 2/6/26. 

Op 6/4/27 was No. 1 byna totaal (ruim #$) versuiker. Die 
orige stroop had net nog 71.79 Brix. Nos. 2 en 3 het 'n kon- 
sentrasie van 73.69 Brix getoon en had net `n bietije afsaksel, 
maar was vry van versuikering. 

Teen die end van die winter van 1927 was ook Nos. 2 en 3 
sterk versuiker. 


Kort Opsomming van Resultate. 


1. Moskonfyt van 7o.69 Brix het versuiker, en aangesien 
ek reeds by my vroeëre ondersoekings gevind het dat moskonfyt 
'n konsentrasie van ten minste 71% Brix moet hê om teen latere 
gisting gevrywaar te wees, volg hieruit dat moskonfyt wat 
genoegsaam gekonsentreer is, gewoonlik aan versuikering sal 
blootstaan. 

2. Snelle afkoeling van die klaar gekookte stroop, en die 
byvoeging van geelsuiker en van Sitroensuur by die kook van 
die stroop, SOOS in my proewe toegepas, belet nie die latere ver- 
suikering van die moskonfyt nie as dit dik genoeg ingekook word. 

3- 'n Latere verwarming van die reeds afgekoelde mos- 
konfyt is `n taamlik doeltreffende middel om die versuikering 
daarvan—vir `n sekere tyd altan$—te voorkom. As die Stroop 
vir een uur op 100 C. verhit word, sal dit sy versuikering 
gedurende die eersvolgende winter met `n Sroot mate van seker- 
heid voorkom, alhoewel dit in `n volgende winter mag versuiker. 
Hierdie verhitting belet dus nie definitief alle latere versuikering' 


Z 


van sulke stroop nie, maar vertraag die versuikeringsproses 
genoegsaam om hierdie behandeling van groot praktiese waarde 
te maak vir fabrikante van moskonfyt. 


2—WYNBEREIDING. DEUR 'GISTING. OP BAR 
TEMPERATURE. 


DOEL. 


Gedurende Maart 1927 het ek op Welgevallen, die Proef- 
plaas van die Landboufakulteit van die Uniwersiteit van Stellen- 
bosch, proewe gemaak met die bereiding van wyn deur die 
gisting op lae temperature te laat plaasvind. Die hoofdoel was 
hier om vas te stel.of die kwaliteit van so bereide wyn hoog 
genoeg sal wees om die koste van verkoeling deur middel van 
'n ysmasjien te vergoed. 

Ek wis uit my vroeëre ondersoekings* dat reinkulture van 
gisselle op hoë temperature, relatief tot die gevormde alkohol, 
meer vlugtige suur vorm as op betreklik lae temperature, en 
dit is lank reeds bekend dat daar in mos by `n spontane gisting 
op hoë temperature (33—A409 C.) meer vlugtige suur gevorm 
word as op lae temperature, aangesien daar op die hoë tem- 
perature gewoonlik `n sterk ontwikkeling van bakterië plaasvind, 
wat nie net 'n verhoging van die vlugtige suur veroorsaak nie, 
maar tegelykertyd die wyn se smaak en geur nadelig beinvloed 
en hom selfs siek kan maak. Verder spreek dit vanself dat die 
boeket- of geurstowwe, beide dié wat in die druiwe en dus in 
die vars mos aanwesig is en dié wat eers gedurende die alko- 
holiese gisting ontstaan, baie meer deur verdamping in die lug 
sai verlore gaan by `n oop gisting wat op 'n hoë temperatuur 
plaasvind as wanneer die gistingstemperatuur laag gehou word. 
Dieselfde geld ook vir die deur gisting gevormde alkohol. 

Langs die Ryn en Moesel, waar die Duitsers hul wêreld- 
beroemde Ryn- en Moeselwyne maak, is dit in die parstyd 
gewoonlik reeds so koud dat die giskellers kunsmatig verwarm 
moet word om `n goeie gisting te verkry. ln die Médoc, waar 
die wêreldberoemde droë rooi wyne, ''(Clarets”, gemaak word, 
is die klimaat gedurende die parstyd gewoonlik so mild dat dit 


* (The Volatile Acidity of Wine: particularly that pro- 
duced by pure Cultures of Yeast.” By Dr. A. 1. Perold. S.A. 
Journal of Science. (April 1918.) 
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nie nodig is om die gistende mos af te koel nie. Die gevolg 
is dat die mos in hierdie gevalle op temperature van 15—20 en 
soms 25% C. (d.i. s0—G68 en soms 779 F.) gis, en dat baie fyn 
wyne geproduseer word. 

Waar ons in Suid-Afrika nie ons grond en veral ons klimaat 
kan verander nie, het ons dit in ons mag om die gistings- 
temperatuur van ons mos kunsmatig net So laag te hou as in 
die bogenoemde gevalle. Dit is vir ons net `n kwessie om vas 
te stel of die verhoging van die wyn se kwaliteit genoegsaam 
sal wees om ons te vergoed vir die ekstra koste van sulke 
energieke verkoeling gedurende die mos se alkoholiese gisting. 

Uit die voorgaande sal dit nou wel duidelik wees dat dit 
vir ons Suid-Afrikaanse wynindustrie van die grootste belang 
is om die waarde van sterk verkoeling gedurende die gisting 
van ons moste vas te stel. 


INRIGTING VAN DIE PROEWE. 


Die gisting het in oop sementgiskuipe of tenks plaasgevind, 
wat 4 vt. 6 dm. diep is en ruim 6.lêers hou as hulle vol is. 
Hulle is ongeveer drie-kwart volgepars, eers met Hermitage- 
druiwe en daarna met druiwe van Cabernet Sauvignon en veel 
minder Malbec, Merlot en Verdot. In die een tenk was `n 
koelslang van tin, waardeur yskoue pekel van tyd. tot tyd 
gepomp is. Die pekel is deur 'n ysmasjien koud gemaak. Die 
hele verkoelingsinstallasie is goedgunstiglik deur die Imperial 
Cold Storage and Supply Company, Ltd. van Kaapstad, 
geskenk aan die Uniwersiteit van Stellenbosch om hierdie en 
soortgelyke proewe te kan maak, en ek wens genoemde Maat- 
skappy, en by name die Direkteure Sir David Graaff en Mnr. 
Karl Spilhaus, vir hierdie milde ondersteuning van harte te 
bedank. 

Die ander tenk was van eersgenoemde deur 'n tenk geskeie, 
wat gedurende die duur van hierdie proewe leeg gehou is. Hicr 
is die gisting gelei op die gewone manier, d.w.s deur `n matige 
gebruik van Kalium-metabisulfiet (K,S,O;) en verkoeling deur 
'n gewone Franse moskoeler toe die gistende mos se temperatuur 
te hoog gegaan het. 

Eers is die Hermitage gepars. Die druiwe is deur `n ont- 
stengelaar of `'égrappoir” gemaal en die mos en doppe deur 
'n pomp in die gistenks gepomp, en wel so dat een vrag druiwe” 
se mos en doppe in die een tenk gepomp is en die volgende s'n 


in die ander tenk, om sodoende die inhoud van die twee tenks 


so eners as moontlik te hê. 


Altwee tenks is ewe vol gepars. 


Van die begin af en gedurende die gisting is die koek 
doppe met 'n kruishout in albei tenks gereeld deurgedruk tot 
Ca. 12 uur voor die jong wyn afgetap is van die doppe. lLaas- 
genoemde is in aparte stukvate gepomp, sodat elke tenk s'n 


apart gehou is. 
Dieselfde het met die 
genoemde druifsoorte gebeur. 


Cabernet Sauvignon en ander 
Die jong wyn van die twee tenks 


is toe by die Hermitage-wyn in die ooreenkomende stukvate 


SEpomPp. 


DATA VAN DIE PROEWE. 


1. Hermitage gepars op 4 en 5 Maart 1927. 
Tenk A had die koelslang in die mos en doppe, terwyl die 


wyn in tenk B op die gewone 


Tenk A. 


Mos wys 25.09 Balling op 
DAAG 
(Gekoel: 

4 Maart van 2 n.m.—O.30 n.m. 
so. 6 vm: —LI.3O VI: 
nr. vir enige ure. 

6 Maart van 8 v.m.—IO v.m. 


6.15 n.Mm.—7.30 N .M. 


Ee 0.30 V.M.—IO.30 v.m. 

6.40 n.m.—8.40 N.M. 
ol 12.20 n.m .—2 n.m. 
of IT V.M.—II.48 vm. 


Totaal gekoel 7 uur om mos 
koud te maak en 162 uur 
om temp. gedurende gisting 
jaag te hou. 

Gisting was sigbaar om 9.30 
v.m. op 6 Maart. 

Afgetap oggend van 10 Maart 
kort voor 8 uur, en wyn was 
droog. 

Kuiptyd si dag. 


Gistingsduur 4 dae. 


manier gemaak is. 


Tenk B. 


Mos wys 24.8% Balling op 
280G. 

Aand van 4 Maart om S-uur 
is 1 Ib. Kalium-metabisul- 
fiet in water opgelos, op die 
kuip gegooi en deurgedruk. 

Op 6 Maart van 10—I2 uur 
v.m.-met Franse koeler af- 
gekoel van a7oE: tot 2690. 

Op. 6' Maart. van '$:30—6.05. 
n.m. weer met Franse koeler 
afgekoel (van 32 tot 306C.). 

Gistimng was sigbaar om 9.20 
n.m. op 4 Maart. 

Afgetap g Maart n.m. en wyn 
was droog. 

Kuiptyd s dae. 

Gistingsduur amper s dae. 


IO 


TEMPERATUURVERLOOP IN 


Tenk A. Tenk .B. 
a4 Maart 2.00 n.m. 266. 4 Maart 2.00 n.m. 
5.30 n .M. 201. 
OO oe BP) 
6.30 Rm. BA 
9.00 n .M. SOM. 
Ga. OLIE 20, 
3 Maart 6.15 v.m. 200C. 3 Maart 12.30 n.m. 
8.30 v.m. TO. 2.30 n.m. 
10.00 V.m. ED 6.00 n .M. 
12:30 N. 19 -2PIF 
2.30 N.M. IO—20,, 
oa) imeiëNs TOG 
6 Maart 9.30 v.m. 20oE. 6 Maart 8.00—IO v.m. 
12.00 middag 21, 12.00 middag 
6.00 n .M. 26 na koeling 
5.3 HI 
6.05 n .M. 
7 Maart 8.00 v.m. 20—a49C. 7 Maart 8.00 v.m. 
10.30 v.m. I8—ISË 
1:30 VD. TONE 
2:30! Dm. 26, 
EO DI EE 5.30 n .m. 
6.40. P.m. BR—ad 
8.OO N .M. EG) 
8.40 n.m. HE) ge 
8 Maart 8.00 v.m. 22—aaoC. $ Maart 8.00 v.m. 
19 30. OP &y 
2.00 N .M. TEE 
9 Maart 8.00 v.m. BaDE. 
LI 45 VI. 20 
2.40. Pe 22 N 
6.OO N .M. DE) or 


8.30 n. .M. 22, 


' 
Oo 

fs! 
@) 


a6 PIE 
26 N) 


27 


GT 5, 


2. (Cabernet Sauvignon en ander genoemde soorte gepars 
g en 10 Maart 1927. Mos in albei tenks het 24% Balling gewys. 


Tenk A. 
(zekoel: 
10 Maart I.00— 2.00 n.m. 
BA OA5 DE. 
11 Maart 9.06—I 1.00 v.m. 
I.18— 2.18 n.m. 
12 Maart 8.10—IO.IO V.M. 
12.30— 2.00 N.M. 
13 Maart 9.30—I0.30 v.m. 
Totaal gekoel 92 uur. 


Tenk B. 


Hier is 500 g. Kalium-meta- 
bisulfiet gegee op die ride 
Maart om 9 v.m., maar dit 
was nie nodig om die Franse 
koeler te, gebruik, pie: 


'TEMPERATUURVERLOOP IN 


Tenk A. 


10 Maart 8.30 n.m. 25—260C. 
6.33 n.m. 26—98 


SON HI Tie N, 
0.40 N .M. DT 
1.00. nm. ee 
11 Maart 8.00 v.m. 2oEE. 
eel TOR 
ES n. HE og 
OO. DM. 22 
12 Maart 7.30 v.m. 22. 
1E 1E) vra te) 
soo ro My 
13 Maart 9.15 v.m. BOG. 
16.30 vr. (SA. 


Afgetap oggend van die 14de 
Maart. 
Kuiptyd ad dag. 


* Nog soet en goeie gisting. 


Tenk B. 


10 Maart 5.30 n .m. BRAE. 
GESE ETD. DES E 
9.40 n.M. EP 
11 Maart 8.00 v.m. APE. 
12 Maart 8.30 v.m. ARE. 
en byna droog. 
2.00 N .M. SERE 
7.00 n .M. 3a. 


Afgetap oggend van die 1ade 
Maart. 
Kuiptyd a2 dag. 
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By die aftap was die jong wyn in albei gevalle so te sê 
droog. 


Die wyne van A en B is in die korresporderende stukvate 
op die Hermitage-wyne gepomp. 


RESULTATE VAN DIE PROEWE. 


(7) Dit vereis sorgvuldige en dikwels herhaalde deurdruk 
van die koek doppe om die temperatuur van die gistende mos 
in die tenk met die koelslang orals dieselfde te hê. So was die 
mos se temperatuur in tenk A naby die koelslang om 6-40 n.m. 
op die 7de Maart 220C., terwyl dit naby die rant van die tenk 
240G. was. 

(2) In die geval van die Hermitage het die sigbare gisting 
36 uur later begin in die sterk gekoelde tenk as in die nie gekoelde 
tenk. Dit was natuurlik te verwag, aangesien die gisselle se 
spruiting op die lae temperatuur (19—209%C.) baie langsamer 
plaasvind as op die veel hoër temperatuur (280C.) in die ander 
tenk, wat net enige grade bokant die gisselle se optimale tem- 
peratuur vir spruiting (ca. 28—s260C.) was. 

(3) Die kuiptyd was 4—I dag langer in die geval van die 
sterk gekoelde mos as in die ander geval. Dit was te wyte aan 
die veel latere begin van die gisting, soos ons onder (2) gesien 
het. 

(4) Die werklike tyd wat die gisting geduur het, was een 
dag korter in die geval van die sterk gekoelde Hermitage-mos 
as waar Kalium-metabisulfiet en die gewone Franse koeler 
gebruik was. Dit moet toegeskrywe word aan die vertragende 
uitwerking van die Kalium-metabisulfiet en van die hoë tem- 
peratuur op die gisting in laasgenoemde geval. 

(8) Dit het omtrent 7 uur van verkoeling geneem om die 
Hermitage-mos af te koel van 28 tot 209. en omtrent 17 uur 


van verkoeling om die temperatuur van tenk A gedurende die 
gisting tussen, 20 en 2290. te hou. 


In die geval van die Cabernet Sauvignon plus ander soorte, 
het die verkoeling slegs 92 uur geduur. Hier was die hoeveel- 
heid mos en doppe minder as in die geval van die Hermitage 
en die suikergehalte van die mos 1% Balling minder. Die 
gemiddelde gistingstemperatuur was laer (meestal 18—200C.) as 
in die geval van die Hermitage. Dit was verder veroorsaak 
deur die laer temperatuur van die lug, wat bevestig word deur 


D 


je 


die feit dat die ongekoelde tenk se hoogste gistingstemperatuur 
slegs 33%C. was teenoor 37%. in die geval van die Hermitage 
(in tenk B), sodat dit nie nodig was om in hierdie geval die 


Franse koeler te gebruik nie. 


(6) Die kwaliteit van albei wynse was goed, maar die een 
wat op die besonder lae temperatur gegis het was darem baie 
fyner en beter (dit was ook die opienie van mnr. Cuthbert 
Burgoyne van Londen, wat hulle die 2de Mei r927 geproe het) 
as die ander een. Hulle het albei 'n pragtige donker-rooi kleur 
gehad. Daar was baie min verskil van kleur. Die wyn wat op 
die lae temperatuur ontstaan het, was eleganter, skoner en fyner, 
en ook dunner van smaak as die ander een. Veral laasgenoemde 
eienskap het hom veel nader aan die Franse Claret gebring as 
wat ons droë rooi wyne gewoonlik is. 'Toe ek die twee wyne 
Op 1I8/8/28 geproe het, was albei goed, maar die een wat op 'n 
baie lae temperatuur gegis het, was opvallend fyner en beter, 
en het 'n sterker en skoner boeket as die ander een gehad. 


(7) Ontleding op 28 Maart 1927. 


Sterk gekoel. Gewone behandeling. 
Soortlike gewig (15%.) (0.9939 (0.9963 
'opaleekstrak ||. 8-10 2. per 100 e.e. 241 os. per 100 cd. 
AlkoRol EE es dof vol os P5.2EPis. (IG vol  s PREIE IS 
Mlustee Suur .. 0a ooo 0.45 o/00 


(as asynsuur) 


Uit die ontledings blyk dat die sterk. gekoelde mos `n wyn 
gelewer het met minder ekstrak (daarom het hy dunner gesmaak), 
minder vlugtige suur (alhoewel albei se vlugtige suur baie laag is) 
en 1.8oP.S. meer alkohol as die ander een. 


“TOEPASSING IN DIE (GROOT PRAKTYK. 


Daar sal nog verder proefnemings gedoen moet word om 
energieke verkoeling in die groot praktyk te kan invoer. So is dit 
byv. baie wenslik om die mos (by wit wyn) of die mos en doppe 
voor die gisting begin, af te koel tot op 15-209C. (die beste 
temperatuurgraad sal moet vasgestel word) en dan te sien of die 
gistingstemperatuur nog tot sê 35C. (&95oF.) sal opgaan. Die 
hoogte tot waarop die mos se temperatuur sal styg, sal natuurlik 
afhang van die suikerkonsentrasie in die mos en van die lug se 


temperatuur. 


ie 


Vir die Suid-Afrikaanse mark moet die droë rooi wyne maar 
taamlik vol wees, sodat die gistingstemperatuur gerus tot Ba. 
(—o1.4oF.) kan opgaan. Vir die Europese EE moet `n goeie 
droë rooi wyn nie te vol wees nie, en dus sal die dunnere wyn 
soos ek in my proewe verkry het, vir hierdie mark veel beter wees. 

Waar die mos alleen kuip (soos vir wit wyn) is dit wenslik 
om die gistingstemperatuur baie laag te hou, sê 20-2aG. 
(£68—1.6OF.) en dit sal mn Suid-Afrika meesal net met behulp 
van `n ysmasjien kan gedoen word. ' 


3. DIE BEREIDING VAN LIGTE SOETWYN DEUR 
STERK VERKOELING EN FILTRASIE. 


Afgesien van soetwyne wat een of ander verbode antiseptikum 
(soos byv. salisilsuur, natriumbensoaat, ens.) bevat, en van die 
duur likeurwyne van Duitsland en Sauternes wat van edelvrot- 
rosyntjies gemaak word, bevat haas alle soetwyne minstens 
17 vol. % alkohol of ca. 30% ,,Proof Spirit” om hul teen verdere 
alkoholiese gisting te bewaar. Daar baie mense hier graag 'n 
soetwyn drink maar deur die hoë alkoholgehalte afgeskrik word, 
wou ek probeer om `n soetwyn met `n lae alkoholgehalte te maak 
bloot met behulp van fiesiese middels. 


Nadat die alkoholiese gisting vir `n korter of langer tyd aan 
die gang was, kan ons die gistende mos gou afkoel en daardeur 
die gisting tot stilstand bring. Deur filtrasie kan die vloeistof 
van kieme bevry word, waarna die kiemvrye of steriele vloeistof 
dadelik onder aseptiese kondiesies kan gebottel word. Die 
affiltreer van die kieme (dus ook van die gisselle) op `n kommer- 
siële skaal het eers moontlik geword deur gebruik te kan maak 
van 'n E.K. Filter wat vervaardig word deur Theo. Seitz, van 
Kreuznack (Duitsland), die wêreldberoemde fabrikante van 
asbesfilters. 

Hierdie proewe val dus vanself in drie dele: die afkoel van 


die gistende mos, die filtreer van die koue mos, die bottel 
daarvan. 


A. Die Afkoel van die Gistende Mos. 


Op die ode Maart, om 8.23 nam. is gistende Steindruiwemos 
Op 13.29 Balling en 249C. in die koelkamer gepomp in `n van 
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binne vertinde koperbak van 2 voet (diep) Xx 2 voet x 3 voet, met 
'n kraan 2 duim van die boom af, en tot s duim van bo-af gevul. 

Die volgende tabel gee die afkoeling aan. Hierby is die 
koelkamer se temperatuur met `n Eie Fahrenheit- -gistermometer 
geneem en dié van die mos met `n Celsius-termometer. 


Tyd. Temperaturur van 'Temperatuur Kamer gekoel. 
Koelkamer. van Mos. 
9 Maart 8.25 n.m. 42%F. s B3/,PC. 24%. 9. Maart 8.00 n.m.—10.00 n.m. 
10 Maart 8.80 v.m. 36 ,, & 9/, , 18, 10 Maart 7.00 v.m.— 2.00 n.m. 
6donmk ,, Ms 10, 6.33 n .m.—I10.35 n.m. 
1000 Ba. ao sy jy of. 
j1 Maart 700 v.m. od AT ss 8. 11 Maart 7.00 v.m.— 9.30 n.m. 
7.00 m.m. 98, RR DI 6.15 n.m.—' 8.00 n .m. 
12 Maart 7.30 v.m. 6 ,, — 22) A 9... 19 Maart 7.80 v.m.— 8.00 n.m. 
OOM AR EA, 6.15 n.m.— 9.30 n.m. 


930n.m.16 , — -88/. ,, -8,, 
18 Maart 9.00 v.m. 29 — -IS/, ss 72, 18 Maart 9.00 van.— 1.00 nm. 
11.30. vm. MA sa AA Ry 6 30 a Mm & OO 
8.00 n.m. 21 TE F 
14 Maart 7.00 v.m. 30 ,, — Hs N 2E ed Mt OON vr Oelo AE 
15 Maart 1.00 n.m. 30 ,, & “Hs 0 ,, 15 Maart 1.00 n.m.— 8.45 n.m. 


615 am 90 “ER ES 
16 Maart 10.00v.m. 0... — ES OE ore Maar (000 vr s6 mo 
17 Maart 6.60 vm. 82 .. s9 N Ad ME re p 
18 Maart '8.50 v.m. 90 ,, — -66/, ,, —4,, 18 Maart 7.00 v.m.—11.00 v.m. 
19 Maart 7.00 v.m.84 ,, — 11f, ss 72, 19 Maart 7.00 v.m.— 8.00 v.m. 
10.30 vm.— 1.00 nm. 
12.60 n.m. 22 ,, s2 “6S/, ss P 4.00 n.m.— 7.00 n.m. 


90 Maart 8.80 v.m. 4 ,, — 11/, 4, 72 ,, 20 Maart 8.80 v.m.—10.80 v.m. 
21 Maart 7.00 v.m. 48 Es aa / 0 .. .21 Maart 7.00 v.m.— 8 3-30 vm. 
7.30 n.m. 24 al 5.30 n.m.— 8.30 n .m. 


Aanmerkinge.—Daar `n geskikte persoon nie gereeld beskik- 
baar was om die verkoelingsmasjiene te laat werk nie, kon die 
koelkamer nie gereeld gekoel word nie. Daar die mure en vloer 
van die koelkamer boonop nie van die grond geinsuleer was nie, 
kon die temperatuur van die lug in die koelkamer nie konstant 
gehou word nie, wat op sy beurt skommelinge in die mos se tem- 
peratuur ten gevolge gehad het. Dit het gemaak dat die ver- 
koeling onnodig langsaam plaasgevind het. 

Die gisting was op die rode Maart, om 8.30 v.m. nog fluks, 
om 6.35 n.m. gering, en om 10.00 n.m. baie min; die 13de Maart, 
om 8.00 n.m. was die mos feitlik stil; die 18de Maart, om 
12.50 n.m. was daar nog enkele eilandjies skuim aan die opper- 
vlakte van die mos te sien. Die mos het nooit heeltemal helder 
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geword nie, aangesien die gisting, nieteenstaande die lae tem- 
peratuur, nooit absoluut opgehou het nie. AMhoewel temperature 
van —I1 tot —A“C. Jaag genoeg is om die spruiting van gis-selle 
te verhinder, was dit tog nie genoegsaam om die werking van 
die simase in die gis-selle, wat by die begin van die eksperiment 
in die gistende mos aanwesig was, totaal op te hef nie. 

Ons sien darem dat die eerste 24 ure se verkoeling, wat die 
gistende mos se temperatuur van 24 tot SC. laat daal het, die 
gisting amper tot stilstand gebring het. Na 96 uur se verkoeling, 
waarby die mos se temperatuur gedurende die laaste a0 uur tussen 
—I en —3%C. gebly het, was daar feitlik geen gisting meer nie, 
altans geen gisting van enig praktiese belang nie. 

Nadat die mos se temperatuur vir ruim 44 dae tussen Oo en 
—APC. gehou was (meeste van die tyd was dit op —206C.), het 
daar stukke ys aan die oppervlakte van die mos gevorm (van die 
17de Maart af sigbaar). 

B. Die Filtreer van die Koue Mos. 


Die namiddag en aand van die 22de Maart is die mos of ligte 
soet wyn gefiltreer. Die filtrasie deur die Seitzse Asbesfilter het 
maar langsaam gegaan, aangesien die vloeistofdruk maar gering 
was. Nadat die E.K .-Filter vir 13 minute met stoom gesteriliséder 
was, is die gefltreerde koue mos daardeur gepomp. Die E.K.- 
Filter het goed gewerk en net so vinnig as ons kon voorbly om die 
filtraat te bottel. 

Waar met groot hoeveelhede vloeistof gewerk word, kan die 
gewone filtrasie deur 'n groter filter en onder `n veel hoër druk 
geskied as wat in my geval moontlik was, wanneer die filtrasie 
veel gouer sal gaan en `n volkome blink filtraat kan verkry word. 
Om die E.K .-Filter nie te gou te laat verstop nie, moet die 
vloeistof wat daarin kom heeltemal blink wees. 


C. Die Bottel van die .E.K .-Filter se Filtraat. 

Behalwe dat die E.K -Filter by die begin goed gesteriliseer 
moet word, is dit natuurlik nodig om die bottels en kurkproppe 
goed te steriliseer. ln hierdie geval het ek hul vir hierdie doel 
met spieritus van 4190.P. (80.4 vol. % alkohol) gewas. Die 
bottels is in die oop kellerlug gevul en dadelik. toegekurk met 
behulp van `n kurkmasjien wat ook met die spieritus gewas was. 
RESULTAAT VAN DIE PROEF. 


Die ligte soetwyn in die bottels was by die begin natuurlik 
blink, maar tog effens opalesserend. Behalwe `n enkele bottel 
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wat later aan die gis geraak het, het die groot gros goed gebly. 
Net die meeste het later `n duidelik merkbare, ligte uitskeiding 
gevorm. 

Die wyn is op 23/3/27 ontleed en had toe `n soortlike gewig 
van 1.0344 (IS“C.), Totale Ekstrakgehalte van 12.27 gram per 
TOO' 6:6. én Alkoholgehalite van.6.66: vol ss m.1%. PS. Hy 
was dus werklik `n ligte soetwyn. Die lang aanraking met die 
tin en lug in die koelkamer het hom egter `n geringe metaalsmaak 
gegee, en was wel ook oorsaak van die latere troebeling in die 
bottel. Op 20/8/28, dus na 1; maande en 11 dae, het ek `n 
bottei van hierdie wyn oopgetrek wat `n taamlike sterk troebeling 
had, maar origens nog omtrent net so was soos hy in die bottel 
gekom het en nie die geringste teken van gisting vertoon het nie. 
Die mikroskopiese ondersoek van die troebeling het getoon dat 
dit net eiwituitskeidings was—daar was geen mikro-organismes 
aanwesig nie. . 


TOEPASSING IN DIE PRAKTYK. 


Om sulke wyn op 'n groot skaal te maak, sal verdere proewe 
nodig wees. Vir die groot praktyk sal waarskynlik so tewerk- 
gegaan kan word, dat die gistende mos in `n geinsuleerde vat 
gepomp word waarin daar 'n van buite vertinde koelslang is, 
waardeur baie koue pekel gepomp word. So kan die mos in 
Ca. 24-48 uur afgekoel word tot op o9C., wanneer die gisting 
prakties stil sal wees. Nou sal die wyn waarskynlik deur `n 
sakfilter en daarna deur 'n gewone asbesfilter onder druk helder 
tiltreer kan word, waarna dit deur die E.K -Filter kiemvry gemaak 
kan word. 

Die bottels en kurkproppe kan deur stoom gesteriliseer word 
in spesiale kiste of deur hul met spieritus van ca. 90-04 vol. % 
alkohol (15%C.) te was. Die bottels behoort gevul en toegekurk 
te word in `n besonders ontsmette vertrek waar nie met druiwe 
of gistende mos gewerk is nie, sodat die lug vry van gis-selle 
kan wees. Dan moet die toegekurkte bottels vir enige weke in 
'n betreklike warm vertrek gehou word om te sien of daar enige 
gisting ontstaan. Bly die inhoud helder, dan is dit taamlik seker 
dat die wyn goed sal bly. Die proppe kan met was of lak gedek 
word om die lug af te sluit. 

Vir hierdie soort wyn sal een of ander geurige soort druif, 
soos Muskadel of Hanepoot, wel die beste wees. 


In die geval van wyne met ca. 15 vol. % alkohol 


IS 


(sca. 26.4EP.S.) en 4-1O% suiker, kan van verdere fortifikasie of 
antiseptika afgesien word, mits die wyn van kieme bevry word 
deur dit deur 'n E.K .-Filter te filtreer, en dit dan in 'n steriele 


vat of bottel te bewaar teer latere infeksie. 


4. DIE BEREIDING VAN ONGEGISTE DRUIWESADP 
DEUR STERK VERKOELING EN FILTRASIE. 


Waar ongegiste druiwesap (,Grape Juice”) in die verlede 
berei is. deur die gisselle en ander swamme dood te maak deur 
verhitting van die druiwesap, het ek hier `n nuwe metode toegepas 
wat moontlik geword het deur die firma Seitz se E.K .-Filter, 
waarmee ons al die kieme uit `n vloeistof kan verwyder, Die 
moeilikheid hierby is net dat vars mos slymerig is en baie lastig 
is om te filtreer. Daarom het ek die vars mos eers in 'n van 
binne vertinde koperbak in 'n koelkamer gehou om helder te 
word. Die koue het alle gisting belet, en die aanraking met die 
lug het waarskynlik daartoe bygedra dat die mos sy slymerigheid 
verloor het deur `n vlokkige uitskeiding van pektienstowwe te 
vorm, wat tot gevolg had dat die mos helder en betreklik maklik 
filtreerbaar geword het. Die werk het hier in dieselfde onderdele 
geval as in die voorgaande geval. 

A. Die Afkoel van die Mos. 

Die 14de Maart 1927 is Hanepoot-druiwe gemaal en 'n deel 
van die mos is die agtermiddag afgetrek en in die koperbak in die 
koelkamer gepomp eer daar enige gisting waarneembaar was. 
Die bak was 24 duim diep en daar is 22 duim mos ingepomp. 
Die verloop van dié temperature in die koelkamer was soos volg: 


Tyd Temperatuur van 'Temperatuur Kamer gekoel. 
Koelkamer. van Mos. 
14 Maart 6.00 n.m. OF. — “1 S 20“O. 14 Maart 7.00 v.m.—I10.15 v.m. 
16 Maart 1 00m n. 20 IE 15 Maart 1.00 n.m.— 8.45 n.m. 


6.15 n.m. 90, 
16 Maart 10.00 v.m. 30 ,, — dy Ag 2 ,,. 16 Maart 10.00 v.m.— 6.15 n .m. 


17 Maart 6.60 vm. a2 . 0 N MED P 

18 Maart 8.50 v.m. 90 ,, — m6, 78, 18 Maart 7.00 vd id 00 v EN 

19 Maart 7.00 v.m.8d , 2 11, m1, 19 Maart 7,00 van — ao 
12:60 nm. 2e id 4.00 n .m.— 7.00 n.m. 

20 Maart 8.40) v.m. 34, — Ms SA 0 Maar 8.80 van 10 SG 

21 Maart 7.00 v.m. 88 ,, — DEE 0 ,, 91 Maart 7.00. v.m.— 8.80. vm. 


MOOT. AE is AN OP. 5.30 n.m.— 8.80 n.m. 
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Die afkoeling het onnodig langsaam gegaan omdat die 
koelmasjien nie van die begin af aaneen kon werk nie. Dit het 
darem gelukkig vinnig genoeg gegaan om enige gisting te belet. 


B. Die Filtreer van die Koue Mos. 

Die namiddag van die 23ste Maart is 8 van die 22 duim mos 
taamlik helder uitgehewer uit die bak en deur die gewone asbes- 
filter filtreer. `Die mos het goed en helder deurgeloop. 'Toe is 
dit deur die E.K.-Filter gepomp, wat uitstekend gewerk het. 
Natuurlik was die E.K .-Filter tevore met stoom vir Tuim 15 
minute gesteriliseer. 


C. Die Bottel en Toekurk van die E.K .-Filter se Filtraat. 


Die bottels en kurkproppe is kort tevore gewas met 2 lb. 
K-meta-bisulfiet 4 1 Ib. wynsteensuur op 1 gelling water om hul 
te steriliseer. Die fltraat van die E.K .-Filter is in die bottels 
opgevang en die proppe gou met 'n masjien in hul gedruk. Dit 
het in die oopkelder gebeur waar die lug heelwat gisselle bevat 
het. 


RESULTAAT VAN DIE PROEF. 


Van die 96 bottels wat so gevul is, was 66 reeds vyf dae later 
aan die gis, en die res, behalwe ses, het later ook gegis. Hierdie 
ses bottels se sap het nooit aan die gis geraak nie. Dit skyn aan 
te toon dat die E.K .-Filter wel die gisselle kon wegvang, en dat 
die infeksie by die invul van die filtraat in die bottels in die oop 
kellerlug en by die latere toekurk plaasgevind het, of dat die 
bottels en kurkproppe nie almal goed gesteriliseer was nie. 

Die bottels wat tekens van gisting vertoon het, is oopgetrek 
en die mos nogmaals filtreer. 'Toe is die E.K .-Filter in `n 
afgeslote vertrek geplaas en die bottels daarin met die filtraat 
gevul en toegekurk. Hierdie keer is die bottels, nadat hul eers 
met water skoon gespoel was, met spieritus uitgespoel om hul te 
steriliseer, en omgekeerd geplaas in `n skoon kis, waarvan die 
boom ook met spieritus gesprenkel was, Die kurkproppe en die 
kurkmasjien sowel as die hande van die operateurs is ook met 
spieritus gesteriliseer. Die proppe is direk uit die spieritus in 
die kurkmasjien geplaas. 

Hier is toe `n baie groter sukses behaal, maar daar het tog nog 
enige bottels aan die gis geraak. Na m8 maande was die inhoud 
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van die bottels wat goed gebly het, nog net so blink soos dit 
daarin gekom het. 


Die sap is heerlik en smaak net so geurig en lekker soos dié 
van vars Hanepoot-druiwe wat geëet word, en besit natuurlik 
g'n spoor van `n kooksmaak nie, wat by die warm proses altyd 
min of meer die geval is. Verder besit hierdie sap al die eiwit- 
stowwe, fosfate en vitamiene wat in die vars druiwesap aanwesig 
was, aangesien hier geen verhitting daarvan plaasgevind het nie. 
Dit is dus `n baie gesonde en lekker vrugtesap. 


Ontledings van die sap: 


Soortlike Gewig Alkohol. Totale Ekstrak. 
op 15C. 
Eerste Monster 0.00 vol. % 95.93 g. per 100 c.c. 
(25 (8/2 ontleed) ... .. 1.0996 (— 98.79 Balling) 
Monster na 2e behandeling OE val 6 25.42 g. per! 1000 ei 
(28/8/28) ontleed) ...'... 1.0966 — IE IE ee (— 98.99 Balling) 


Hieruit sien ons dat die eerste monster absoluut alkoholvry 
was. Die geringe hoeveelheid alkohol na die twede behandeling 
is toe te skrywe aan die geringe gisting en aan die sterilisasie met 
Spieritus, maar tog is dit so min dat niemand dit kan proe of 
merk nie. 


Die ontleding op 28/8/28 is gemaak toe die sap 17 maande 
oud was. Dit was toe nog blink en net so geurig en lekker soos 
by die begin. 


'TOEPASSING IN DIE PRAKTYK. 


In die praktyk kan die verkoeling moontlik uitgeskakel word, 
en in elk geval kan dit baie verkort word. Deur die mos meermale 
te filtreer deur altyd digter filters en veral deur onder hoë druk te 
filtreer sal die mos vars filtreer kan word. 


Om groot hoeveelhede mos te kan verwerk sal `n koelkamer 
nodig wees om die mos te kan bewaar tot dit verwerk kan word, 
sonder dat dit aan die gis raak. In so `n koelkamer sal die mos 
bewaar kan word in staaltenks wat van binne met glasenemmel 
bedek is, aangesien hul spoedig die temperatuur van die omgewing 
aanneem. 


Terselfdertyd sal sulke mos dan taamlik helder word en 
maklik filtreer. Die steriele fltraat kan ook in met stoom 
gesteriliseerde kleinerige vate of tenks asepties opgevang en 
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daarin bewaar word. Hieruit kan dit in `n koffiehuis of restourant 
onder koolsuurgasdruk getap en verkoop word, wat minder sal 
kos as om alles te bottel. 

Goeie kurkproppe moet gebruik. word, en dit sal die veiligste 
wees om die bottels uiteindelik toe te lak, teneinde die lug af te 
sluit en latere infeksies van buite te belet. Die bottels is in my 
proewe net toegekurk en sonder lak geberg, maar dit is minder 
veilig. 

Na die bottels gekurk is, moet hul vir 2—3 weke in 'n 
betreklik warm plek gehou word om te sien of daar van hul is 
wat troebel word. (Gebeur dit dan is dit `n bewys dat daar in 
die bottel nog lewendige gisselle aanwesig is, en dat sy inhoud 
aan die gis sal raak. Sulke bottels word natuurlik verwyder, en 
net dié word verkoop wat volkome helder bly. 

Die publiek se smaak sal bepaal watter druifsoorte vir hierdie 
doel gebruik moet word. ËEk veronderstel dat Hanepoot `n baie 
gewilde produk sal lewer. My ongegiste Hanepootsap was in 
elk geval baie geurig en lekker. Sommige persone mag, veral 
gedurende die somermaande, 'n sap wat suurder is verlang. 
Hiervoor kan ander soorte gebruik word of wynsteensuur by die 
Hanepoot-mos gevoeg word. 

Om rooi ongegiste druiwesap te maak hoef net die vars Sap 
van Alicante-Bouschet-druiwe by die ander druiwe se sap gevoeg 
te word, aangesien dit baie donkerrooi van kleur is en dus 'n 
uitstekende kleursel vorm. 

Dit ly g'n twyfel nie dat ongegiste druiwesap wat langs 
hierdie koue weg gemaak is, fyner, geuriger en vir die mens se 
gesondheid beter is as dié wat deur verhitting gemaak word. Dis 
dus te hope dat hierdie soort druiwesap spoedig op `n groot skaal 
vervaardig sal word, om 'n lekker en gesonde alkoholvrye drank 
te verskaf aan diegene wat bang is vir die alkoholiese dranke, en 
ook aan dié wat vir `n afwisseling `n lekker koel drank in die 
somer begeer. 


OENOLOGICAL INVESTIGATIONS. 


By DR. A. I. PEROLD, late Professor of Viticulture 
and Oenology in the University of Stellenbosch, now 
Wine and Scientific Expert to the Co-operative Wine 
Growers' Association of South Africa, Ltd. (Paarl). 
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—INVESTIGATIONS ON THE CRYSTALLIZA TI@M 
OF GRAPE ' SYRUP. 


These investigations were conducted at the University of 
Stellenbosch from 1023-1927. By the crvstallization of grape 
syrup is meant the crystallization mainly ol tartrates and sugar, 
which usually takes place some time after the syrup has been 
boiled, and particularly when cold weather sets in. 


Unfortunately 1 could not find any literature dealing with 
this subject. In my previous “Investigations about Moskonfyt”' 
(or Grape Svrup)*, | came to the conclusion that the syrup 
should be boiled to a concentration of at least 71? Brix in order 
to be safeguarded against subseguent fermentation. ln these 
investigations a grape syrup of 70.6% Brix crystallised, thus 
showing that a sufficiently concentrated grape syrup will nearly 
always tend to crystallise. . This evil is not limited merely to 
the inconvenience the consumers of such syrup are thereby put 
to, but may very easily cause such a dilution of the remaining 
syrup as to bring about a spontaneous fermentation which will 
spoil the svrup and may burst the container. 

In these experiments a svrup of 74.5% Brix crystallised badly 
(about */,ths) and the remaining Syrup showed only 71.89 Brix. 
In this case crystallization caused a drop of 2.79 Brix in the 
concentration of the remaining syrup. ln another case a grape 
syrup of 70.69 Brix crystallised and subseguently began to fer- 
met spontaneously and burst the bottle. 

Rapid cooling of the syrup when sufficiently concentrated, 
the addition of vellow sugar (4 lbs. per 20 gals. juice) and of 
citric acid (4 Ib. per 20 gals. grape juice) during boiling, proved 
valueless as me€ans of preventing the subseguent crystallization 
of the syrup. 


lt was found that by again heating the cooled syrup for 
an hour in a steambath at 1009C., Crystallization was prevented 
for one year, but set in during the next winter.  'This syrup had 
a concentfation of 73.69 Brix. 


Thus by heating the already cooled syrup and keeping it for 
one hour at a temperature of 1O0PC. or 2120F., we can prevent 
crystallization for one vear with fair certaintvy. 'This subseguent 


" Annals of the University of Stellenbosch, Vol. 1, Series A. 
(April, 1923.) 
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heating does not absolutely prevent crystallization, but metards 
it sufficiently to make it of great value to the manufacturer of 
grape Syrup. 


2.—LOW TEMPERATURE FERMENTATION IN 
WINE-MAKING. 


In fairly hot countries the grape juice usually ferments at 
rather high temperatures (30—40%C. or 86—I104%F.), whereas in 
the cooler regions along the Rhine and Moselle the fermenting 
rooms usually have to be heated, whilst in the Médoc neither 
heating nor cooling is necessary. ln these cases the temperature 
of fermentation is usually about 15—0 and up to 25%. 
(— 59—6S and up te 7Z7oF.), and the resuit is usually an 
excellent Hock or (Claret as the case may be. 


Whilst the wine-maker in a hot country is powerless to 
alter the climate and soil and hence the composition of the 
9grapes, he can control the temperature of fermentation at will. 
For using an ordinary must cooler, cold water is necessary, and 
then it is usually difficult at the Cape to keep the temperature 
of fermentation appreciably below 30%C., and it freguently rises 
to asE (2 osef.) and even higher. 


In these experiments Hermitage grapes of 25% Balling, and 
subseguently (Cabernet Sauvignon with less Malbec, Merlot and 
Verdot grapes of 24% Balling were crushed in an égrappoir 
and the husks and juice allowed to ferment in two” open tanks 
with an empty one between them. In the one tank there was 
a tin coil through which ice cold brine was periodically pumped 
to cool the mass energetically. By repeated stirring the tem- 
perature was kept fairly uniform in the tank. (Cooling thus 
for * 7 hours brought the temperature of the Hermitage skins 
and juice down from 289C. to 209C., whilst that in the other 
tank was 26—280(C.: In the latter fermentation was noticeable 
about 12 hours after crushing had commenced, whereas in the 
energetically cooled tank it commenced 36 hours later. 'The 
fermentation was over and the wine dry after nearly s days of 
actual fermentation in case of the former, and after 4 days of 


* "The total cooling amounted to about 24 hours. 
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actual fermentation the same happened with the energetically 
cooled must. Hence although the actual time the must was in 
contact with the skins was half a day longer in case of the must 
fermenting at a low temperature, the fermentation here was over 
` guicker than in the other tank. 

The temperature of. fermentation ranged from I18—24C. 
(mostly 20—220C.) in the energetically cocled tank, and from 
26—a7C. in the other. When the temperature ol the fermenting 
must had risen to 370C., it was brought down to 30% . by 
means of a French must cooler. About 6 hours later it was 
again cooled from 32—30PC. In addition it had received 1 Ib. 
of potassium meta-bisulphite 12 hours after crushing had com- 
menced (eguivalent to about 4 oz. per leaguer must), whereas 
nothing was added to the other tank. 

In case of the Cabernet Sauvignon, etc., grapes, 94 hours” 
cooling sufficed, and the temperature of fermentation ranged 
from 18—20%C., whilst it was from 27—339C. in the other tank, 
which was conseguently never cooled. After having been on 
the husks for 41 days, the must in the cooled tank was dry and 
drawn off. 'The same happened in the other tank after 34 days. 


RESULT. 


The wines that fermented at the low temperatures were 


pumped into one stukvat and the others into another. 'The 
blend of the former was a more elegant, cleaner, more delicate 
and somewhat thinner wine than the latter. As was to be 


expected, the wine that fermented at the low temperatures was 
nearer a Médoc dry red wine (Claret) than the other, and also 
had a finer bouguet ard a higher alcohol content than the one 
that fermented at the much higher temperatures. Both had a 
splendid dark red colour and low volatile aciditvy, less volatile 
acid being formed at the lower temperatures. of fermentation. 
This was to be expected. 

When these wines were a fortnight old, they were analysed 
with the following results :— 


Energetically cooled. Ordinary treatment. 
Spec. Grav. (15%C.) (0.9939 0.9963 
'Botsl Bxoracs 3.10 g. per 100 c.c. 3.41 go. per 100 c.c. 
Alcohol ia 29 ol AE ES Eopsd 12416 vol os. 25 Apis! 
Volatile Aeidity ... 0,87 ooo 0.45 o/00 


(as acetic acid) 
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Our dry white wines would profit still more than the dry 
red wines by energetic cooling. 'There is not the slightest doubt 
that energetic cooling by means of which the temperature of 
fermentation can be kept at about 20—220C. ( 2 68—SZIOF.) in 
case of light dry white wines and at 20—280C. ( — 68-—G7of.) 
in case of light dry red wines, will greatly improve the guality 
of these wines when made in a hot climate. Hence |I fully 
expect that, under such conditions, some kind of cold storage 
plant will in the near future be added to the eguipment of an 
up-to-date winery. 'The cost will not be prohibitive where large 
guantities of wine are annually made. 


3—THE PRODUCTION OF LIGHT SWEET WINE 
BY ENERGELIE GOOLING AND: EILIRATIGN. 


Most sweet wines are kept from fermenting by adding to 
them either alcohol (spirits of wine) or some or other antiseptic. 
In these experiments my aim was to produce a sweet wine con- 
taining no more alcohol *han an ordinary light dry wine and 
without making use of any antiseptic whatsoever. With this 
object in view Stein must in full fermentation and showing 
13.20 Balling at 249C. was pumped into a tinned vessel in a 
cold store. After 24 hours the temperature of the must had 
dropped to SC. and the fermentation was only verv slight. 
Although the temperature subseguently sank to —4%., there 
was still a very slight fermentation noticeable, which shows that 
at this temperature the action of the zymase in the yeast cells 
present was not completely inhibited. 


After having been for 13 days in the cold store, the wine 
was filtered through an asbestos filter and then through Seitz's 
E.K. Filter to-remove all the microbes still present. From the 
E.K. filter the wine was run into sterilised bottles which. were 
corked, everything being done as aseptically as possible. 'The 
wine in the bottles was bright, but looked somewhat opalescent. 
It kept will in almost every instance. 'The wine showed a total 
extract of 12.27 grams per 100 c.c. and 9.66 vol. % alcohol 
( — 17.10 Proof Spirit). lt was thus really a light sweet wine. 
The long contact with the tin gave it a metallic taste. After 
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seventeen months | opened a bottle of this wine and found it 
the same as when put into the bottle, except that it contained 
a light though considerable deposit, which under the microscope 
proved to be merely albuminoids and free from organisms. 


In actual practice this class of wine could be made by 
pumping fermenting must, at the desired stage of fermentation, 
into a well insulated wooden cask with a tinned cold brine coil 
and stirrer in it, cooling it down to about —4“C. (# about 25eF ) 
and keeping it at this temperature for about 48 hours, when it 
can be fltered through an ordinary filter and thereafter through 
an E.K. filter, and bottled or collected in sterilised casks asepti- 
cally. 


- 


4:—THE PRODUCTION OF UNFERMENTED GRAP 
JUICE BY MEANS OF -ENERGETIC COOLING 
AND EBILTRATION. 


Whereas unfermented grape juice has in the past been Dro- 
duced by sterilizing the juice at fairly high temperatures, hence 
by the application of heat, I wanted to make use of cold and 
filtration only, using one of Seitz's E.K. filters to sterilise the 
Juice. From a health point of view the product so obtained is 
much to be preferred to that produced by the hot process, as it 
leaves the albuminoids, phosphates, vitamins, etc., intact, which 
cannot be said of the hot process. ln addition it preserves the 
natural aroma and flavour of the fresh juice of the grape. 


As fresh grape juice or must is of a more or less slimv 
nature and hence difficult to filter, I pumped some fresh Hanc- 
poot juice into a tinned vessel in a cold store where its tem- 
perature was brought down in 24 hours from 200C. to 80C. and 
subseguently to .—3%C. It never fermented and gradually became 
clearer, some of the pectic materials Separating out. After 
having been in cold store for g days, it was filtered through an 
asbestos filter and then through an E.K. filter. 'The candle 
bright fltrate was bottled as aseptically as possible. At first 
the bottles were merely rinsed with a Sulphur dioxide solution 
and filled in the open cellar air. With the exception of six 
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bottles they all turned cloudy and began to ferment. Hence 
their content was once more put through the E.K. filter. 'This 
time spirits of wine was used for sterilising bottles, corks, 
corking machine and the hands of the operator, and the work 
was done in a closed room. Now the result was much better, 
the bulk of the bottles having remained perfect. After IS 
months the juice was still as bright as when put into the bottle, 
and had the same pleasant aroma and flavour as Hanepoot 
grapes when eaten fresh. 


The product is perfect. When carbonated and served cold, 
it will constitute an ideal cool drink in summer. lt is to be 
hoped that this kind of grape juice will soon be produced on a 
commercial scale as it is not only pleasant, but also most whole- 
some and highly nutritive. 


The following analyses give some idea of the composition 
of the juice as first made and after a slight fermentation had set 
in, when a second passage through the E.K. filter became 
necessary. 


Spec. Grav. 
at 15C. Alcohol. Total Extract. 
First Sample 


(analysed 95/38/2927) 1 o996 0.00 vol % 95.93 g per 100 c.c. 
Sample after 9nd filtra- 
tion (analysed 28 /8 (28) 1.0966 0.7 vol. % — 

122 s. 95.49 g. per 100 c.c. 


The loss in extract due to the slight fermentation thus 
amounted to half a gram of sugar (no tartrate, etc., having 
crystallised out) per 100 c.c. which could have produced about 
half a degree of proof spirit, so that an appreciable amount of the 
alcohol present in the sample that was filtered a second time must 
have come from the sterilisation of the bottles, corks and corking 
machine with spirits of wine. When produced'on a commercial 
scale, steam will probably be found to be the best agent for 
sterilizing the bottles, corks and bottling-machine. 
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VOORWOORD. 


Hierdie bydrae is `n voortsetting van studies onderneem deur 
myelf, my assistente en my studente, en het as doel om die Suid- 
Afrikaanse swamme sistematies te bestudeer en te beskryf, sodat. 
ander swamkundiges en studente ook in staat gestel mag word 
om beter bekend te raak met die Suid-Afrikaanse swamme.  'Ter- 
loops is ons strewe ook om ons deel by te dra tot die totstand- 
koming van `n Suid-Afrikaanse literatuur oor swamkunde in 
ons eie taal. 


Vir die laaste tien jaar of meer stel ek al belang in hierdie 
swamfamielie. Die swamme moes eers versamel word en die 
meeste wat hierin beskryf word, is deur myself in verskillende 
dele van die land versamel. Hoewel ek ongetwyfeld die grootste 
versameling van hierdie swamfamielie in Suid-Afrika het, wil ek 
nie te kenne gee nie dat ek al die Suid-Afrikaanse soorte het. 
Die land is groot en dit is nie moontlik om orals te versamel nie. 
Hierdie mededeling mag miskien as gevolg hê dat belangstel- 
lendes meer van hierdie swamme aan my sal stuur, en ek kan 
die versekering gee dat alle eksemplare baie welkom sal wees. 


Nadat die swamme versamel is, moet hul geidentifiseer en 
genoem word. Dit is nie so maklik nie, en hierdie swamfamielie 
is seker een van die moeilikste om op te werk, en om die geslagte 
en die soorte te onderskei. In Suid-Afrika is hierdie werk dubbel 
moeilik want gewenste literatuur is dikwels nie tot ons beskikking 
nie, en ons besit in die land ook nie tiepe-versamelings nie 
waarmee die eksemplare vergelyk kan word. Dit is voorregte 
wat swamkundiges in ouer lande, waar daar groot herbariums 
is, tot hul beskikking het. 


Hierdie toestand maak dit op die oomblik feitlik noodsaaklik 
om die medewerking van deskundiges oorsee te verkry met die 
doel om twyfelagtige eksemplare te identifiseer. In verband 
hiermee is ek veral dank verskuldig aan dr. C. G. Lloyd van 
Ohio, V.S.A., wat enige jare terug oorlede is, en aan prof. A- 
Burt van Missouri, V.S.A. Hulle het goedgunstig onderneem 


om eksemplare vir my te identifiseer. (Gewaardeerde hulp is ook 
verleen deur die Herbarium van die Botaniese 'Tuin te Kew, 
Londen. Aan mej. $. Garabedien, Kurator van die Herbarium 
verbonde aan die Suid-Afrikaanse Museum te Kaapstad, is ek 
dank verskuldig vir die leen van enige eksemplare van hierdie 
swamme wat in genoemde herbarium bewaar is. Mnr. H. Herre 
het goedgunstig die portrette geneem wat hierdie mededeling 
illustreer, en aan hom betuig ek ook dank vir hierdie hulp. 


Vir die soorte wat Burt in sy monografie van die ,,Thele- 
phoraceae of North America” beskryf, gee ek nie die volledige 
literatuur nie, maar verwys die student wat hierdie gegewens 
verlang na die mededeling van Burt.”) 


1) Burt, A. A. 'The Thelephoraceae of North A D 
Gmadn. Vol. 1 (1914): 185. (Vervolg in latere ee EE Ee 
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ALGEMENE OORSIG VAN DIE FAMIELIE 'THELEPHORACAE. 


Die Thelephoraceae is `n swamfamielie wat tot die groep 
Basidiomycetes behoor, en wel tot die onderafdeling Hymeno- 
myceies. 

Die voortplantingskieme of spore van die swamme wat tot 
hierdie famielie behoor, ontwikkel aan vrugliggame (die geslag 
Exobasidiwm is `n uitsondering) wat uit swamdrade opgebou is. 
Die vrugliggame is vlies-, hout-, of leeragtig, en hul groei aan 
stamme (soms ook blare) van lewende bome, aan dooie en ver- 
rottende boomstamme, en sommige soorte groei op die grond. 
By sommige soorte word die vrugliggaam aan `n steel gedra, byv 
ander is `n steel afwesig en vorm die vrugliggaam of `n hoed wat 
van die substraat uitstaan, Of is die vrugliggaam plat op die 
substraat. In die laaste geval sê ons dat die vrugliggaam 
kruipend is. By baie is die vrugliggaam gedeeltelik kruipend 
en met `n teruggebuigde hoed. Dit is dan kruipend-hoedvormend. 

By gesteelde en hoedvormende vrugliggame is die vrug- 
draende deel of kiemolies aan die onderste oppervlakte van die 
hoed, maar by kruipende vorme is die kiemvlies aan die boonste 
oppervlakte. By die geslag Cvphella is die vrugliggaam koppie- 
vormig, en ontwikkel die kiemvlies aan die binnekant van die 
koppie. 

Die kiemvlies bestaan uit die vrugbare basiediwms wat 
tiepes knotsvormig is, en waaraan `n beperkte aantal spore 
(meestal vier) op kort, vingeragtige prosesse of sterigmes gedra 
word. 'Tussen die vrugbare basiediums kom daar soms steriele 
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organe voor, soos bv. of min of meer draadvormige organe wat 
parafieses genoem word, Of geswelde uitgroeisels wat ststiediwms 
heet, en wat soms tot diep in die weefsel van die vrugliggaam 
kan opgevolg word. Hierdie uitgroeisels is soms met kristalletjies 
bedek, en dan sê ons dat hul geinkrusteer is. `n Besondere 
vorm van sistiediums met olieagtige en korrelagtige inhoud word 
gloeosistiediums genoem. `n Ander steriele orgaan wat by Som- 
mige soorte tussen die basiediums voorkom, is die sogenaamde 
stekels of setae wat bruin van kleur is en tot `n min of meer skerp 
punt uitloop. Sommige soorte (bv. Stereum australe) het tussen 
die swamdrade buisies wat 'n gekleurde vloestof bevat—soge- 
naamde—,,melkbuisies.” Hierdie melkbuisies @roei soms tussen 
die basiediums in. By die behandeling van die geslagte en die 
soorte sal dit duidelik uitkom dat daar van die aanwesigheid of 
afwesigheid van die aangehaalde steriële organe gebruik gemaak 
word om seker geslagte, of soorte van dieselfde geslag, van 
mekaar te onderskei. 


DIE GESLAGTE VAN DIE 'THELEPHORACEAE. 


Elias Fries, een van die vaders van sistematiese swamkunde, 
het by uitstek die gawe besit om swamme te klassifiseer volgens 
hul geaardheid en algemene bou. Sedert die tyd van Fries is baie 
vooruitgang gemaak met die mikroskopiese ondersoek van 
swamme en die studie van hul fynere bou, en as gevolg hiervan 
is verskeie organe ontdek wat vir Fries heeltemal onbekend was. 
Hierdie mikroskopiese ondersoek en diepere studie oor die bou 
van swamme het aanleiding gegee dat ondersoekers van tyd tot 
tyd voorgestel het om ou erkende geslagte van die famielie 
'Thelephoraceae op te splits in nuwe geslagte volgens die aan- 
wesigheid of afwesigheid van bepaalde organe. Hierdie neiging 
bet in die algemeen nie juis die moeilikheid wat daar altyd 
bestaan het om die bekende geslagte van die 'Thelephoraceae te 
onderskei, vergemaklik nie. Dit het in sommige gevalle aan- 
leiding gegee tot die moeilikheid om seker soorte wat feitlik 
tussen twee geslagte val met enige mate. van sekerheid in die 
een of in die ander te plaas. 


Alles in aanmerking geneem skyn dit meer raadsaam om 
die ou geslagte te handhaaf, en hul kenmerkende eienskappe te. 
wysig in die lig van latere ondersoekinge, as om die geslagte, 
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van hierdie famielie onnodig le vermeerder sonder daar enige 
voordele van te trek. Dit is die standpunt wat ook opgeneem is 
deur Burt in sy noukeurige en deeglike studie van ,,T he 'Thele- 
phoraceae of North America” soos gepubliseer in ,,Annals of 
the Missouri Botanical Garden”! (Vol. IT: 188, en vervolg in 
latere uitgawes). Ek volg dan ook dieselfde sisteem van Burt 
en gee hieronder in kort die vernaamste kenmerke van die 
geslagte wat in hierdie mededeling behandel word: 


de 
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Die geslag '71helephora word beperk tot hoedvormende 
soorte met gekleurde spore. 


Die geslag Hypochnus word beperk tot soorte wat heelte- 
mal kruipend is en waarvan die spore gekleur en met 
stekeltjies beset is. 


Tot die geslag Stereum behoor hoedvormende soorte met 
kleurlose spore en sonder stekels in die kiemvlies. 


Die geslag Cladoderris verskil van Stereum deurdat die 
kiemvlies verhewe ribbe, vouwe of are besit, wat straal- 
vormig uitloop en bevrat is by sommige soorte. 


By die geslag (Craterellus is die vrugliggame altyd met 
`n steel en hoedvormend. Dit verskil van die twee vorige 
geslagte deurdat die vrugliggame nie leer- of houtagtig 
is nie, maar inteendeel vleisagtig of vliesig. 


In die geslag Hymenochaete word alle soorte geplaas 
wat stekels in die kiemvlies het. 


Die geslag Corticium bevat soorte wat heeltemal kruipend 
is, met kleurlose spore en sonder sistiediums. 


Die geslag Peniophora verskil van (Corticium deurdat 
sistiediums aanwesig is. 


Die geslag Coniophora is van Corticium en Peniophora 
onderskeibaar deurdat dit gekleurde spore het. Sistie- 
diums is soms aanwesig. Dit is van Hypochnus onder- 
skeibaar deurdat die spore glad is. 


By die geslag Aleurcdiscus is die vrugliggame kruipend. 
Soorte van hierdie geslag is herkenbaar aan die eien- 
aardige parafieses wat by hierdie geslag aangetref word, 
asook deur die aanwesigheid van baie korrelagtige of 
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kristalagtige mineraalstowwe tussen die parafieses, die 
basiediums en die swamdrade. 

1. By die geslag Cyphella is die vrugliggame koppievormig 
en ietwat vliesig. 


12. By die geslag Exobasidium ontwikkel die kiemvlies direk 
aan die oppervlakte van misvormde plantdele wat deur 
hierdie swamme besmet is. Hier word dus nie so `n 
saamgestelde vrugliggaam soos by die ander geslagte 
aangetref nie. 


Die bogenoemde geslagte is almal tiepiese 'Thelephoraceae 
met ongedeelde, knotsvormige basiediums. In hierdie verhande- 
ling sluit ek ook twee geslagte in wat oppervlakkig op sommige 
van die 'Thelephoraceae lyk en met hul verwar mag word, maar 
wat nie eientlik tot hierdie famielie behoor nie, nl.: 


13. Die geslag Septobasidium waar die vrugliggame leer- 
agtig en kruipend is, net soos die van die Thelephoraceae, 
maar met die basiediums dwarsgedeel in 2—a4 selle. 
Hierdie geslag behoor eientlik tot die famielie Auricu- 
lariaceae, `n famielie wat ek reeds behandel het (,,Suid- 
Afrikaanse Dacryomycetaceae, 'Tremellaceae en Auricu- 
lariaceae”” in Ann: Uniw. Stell. Tag. T. Reeks A, Af 3 


14. By die geslag Sebacina is die vrugliggame kruipend, en 
oppervlakkig lyk hul baie op die van (orticium-soorte, 
maar hul basiediums is in die lengte gedeel. Hierdie 
geslag behoor eientlik tot die famielie 'Tremellaceae, `n 
famielie wat behandel is in die bydrae hierbo aangehaal. 


EKONOMIESE BELANG VAN DIE SWAMME WAT TOT DIE FAMIELIE 
'THELEPHORACEAE BEHOOR. 


Soos reeds vermeld groei sommige van hierdie swamme aan 
die stamme van lewende bome en aan vrot hout. Hul kan dus 
Oorsaak wees van die verrotting van hout. Stereum hirsutwm 
groei vry algemeen op ou hout maar kom ook soms aan lewende 
Stamme voor en in sulke gevalle vind die swam veral by wonde 
ingang tot dié stamme. Sy bv. word dit aangetref aan die takke 
van akkerbome, en ook by blougombome. Dit veroorsaak dan 
'n verrotting van die hout van die besmette bome. Sterewm 


Purpureum is die oorsaak van die egte loodglanssiekte in perske- 
en verwante boomsoorte. 


Septobasidium-Soorte word aangetref aan die takke en blare 
van sommige bome. Soos later vermeld sal word, groei sommige 
Soorte van hierdie geslag skynbaar op dopluise waarmee die 
betrokke bome besmet is. Dit is nie heeltemal duidelik nie in 
hoever sulke soorte die betrokke bome beskadig, maar as hul 
dig opmekaar aan die blare voorkom sal hul ongetwyfeld die 
normale funksies van die blare belemmer, en dit hoewel hul nie 
juis parasieties op die blare is nie, en hul nodige voedsel uitsluit- 
lik van dopluise mag verkry. 


Afgesien van seker soorte wat verrotting van boomstamme 
mag veroorsaak, is daar min van hierdie swamme wat verant- 
woordelik is vir ernstige siektes by plante. Melding is gemaak 
van Stereum Purpureum as die oorsaak van egte loodglanssiekte, 
en `n ander belangrike plantpatogeen is Cortictum vagum, wat in 
sy BR hizoctonia-stadiuwm oorsaak is van oppervlakkige skurfsiekte 
by aartappelknolle. 'In Suid-Afrika is hierdie swam tot dusver 
net bekend in sy Rhizoctonia-stadium. 


Daar baie van die swamme van hierdie famielie op ou hout 
groei, is hul in hierdie opsig ook van ekonomiese belang aan- 
gesien hul die oorsaak kan wees van die verrotting van pale in 
myne, in brie, of in hawewerke; sowel as van hout in geboue, 
soos bv. van vloere en van kosyne. 


Sistematiese behandeling van die Suid-Afrikaanse Geslagte en 
Soorte van die Famielie 'Thelephoraceae. 


Sleutel tot die (Geslagte. 


Kiemvlies direk aan die oppervlakte van 
die. besimette.blare of takke. [xobasidium. 
Kiemvlies aan 'n saamgestelde vruglig- 
gaam wat uit swamdrade opgebou is: 
* Vrugliggame vleisagtig of vliesig: 
Vrugliggame vliesig of vleisagtig, dik- 
wels tregtervormie.... ae N N Craterellus. 
Vrugliggame ietwat vliesig, koppie- 


vormig, sittend of met 'n steel, soms 
hangend van die substraat... asses Cyphella. 
** Vrugliggame leer- of houtagtig: 
Stekels aanwesig in die kiemvlies...... Hvymenochaele. 


Stekels afwesig: 
X Vrugligegame heeltemal kruipend: 
T Sistiediums aanwesig: 


Spoie klegrloosislad. Peniophora. 
Dpore sekleur, old. AE N Coniophora. 


Spore gekleur, met stekeltjies beset... Hybochnus. 
tt Sistiediums afwesig: 
Spore gekleus Ad Coniophora. 
Spore kleurloos: 
: Basiediums gedeel: 
Basiediums in die lengte gedeel Sebacina. 


Basiediums dwarsgedeel........ Septobasidium. 
`; Basiediums nie gedeel nie, knots- 
vormig: 


Vrugliggame met sommige 
van die volgende eien- 
skappe: (a) spore groot, 
14—R34 X 12—s0 u : (b) baie 
korrelagtig mineraalstowwe 
in die vrugliggaam; (c) pro- 
minente halssnoervormige 
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of vertakte parafieses; (d) 
basiediums gewoonlik groot 


en met gtoot sterigmes. Aleurodiscus. 
Bou van die vrugliggaam nie 
nie! soosrhierDe ME Corticium. 
XX Vrugliggame hoedvormend: 
Spote selle AN AE Thelephora. 


Spore kleurloos: 
Vrugliggame met `n steel en 
tregter- tot waaiervormig; 
of sonder `n steel (sittend) 
en soms kruipend hoed- 
vormend. Kiemvlies gelyk ,Stereum. 
Vrugliggame soos die van 
Stereum, maar kiemvlies 
verhard en met verhewe 
ribbe, vouwe of are, wat 
straalvormig uitloop of 
vertak is, en by sommige 
Sooite, bevat is. Cladoderris. 


Exobasidium Wor., Naturforsch. Ges. Freiburg Verhandl. 
4 (1867) : 307-416. 


Swamme parasieties op die blare, takke en blomme van 
plante, en het as gevolg dat die aangetaste dele min of meer 
misvorm word. Kiemvlies ontwikkel aan die oppervlakte vam 
die misvormde plantdele, meestal viltagtig; opgebou uit swam- 
drade wat inmekaar gevleg is, en basiediums sowel as koniedium- 
draers voortbring. Basiediums eenvoudig. Spore kleurloos, 
eensellig of met tussenskotte. Sistiediums afwesig. 


" 


E xobasidium Gieserkiae Allesch., Pilze, OstAfr. p. 54. 
Beskrywing oorgeneem uit Sacc. Syll. Fung. 14 (1899): 230. 


Kiemvlies wit-roosagtig, aan die blare en blomme van die 
besmette plant alwaar dit oorsaak is dat die besmette dele min 
of meer uitswel. Basiediums amper knotsvormig, met vier 
sterigmes. Spore ellipties, eindelik eiervormig, kleurloos, 6—9 x 
n He 

In 'Tropies-Afrika aan die blare en blomme van Gieseckia 
Pharnacioides wat daardeur misvorm word (Volkens). 
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Hierdie swam is op dieselfde voedsterplant ook by Pretoria 
en by Bloemhof in die Transvaal gevind. 


CRATERELLUS Pers., Myc. Europ. 2 (1825): 


Vrugliggame met `n steel, vleisagtig of vliesig, hoedvormend, 
dikwels buis-, tregter- of waaiervormig, Soms knotsvormig. 
Kiemvlies wasagtig, vliesig, gelyk, word later berimpeld. Basie- 


diums eenvoudig, twee tot viersporig. Spore gewoonlik kleur- 
loos. Sistiediums afwesig. Steel sentraal. 


Hoed buisvormig en die holte strek tot 
amper aan die voet van die steel; boon- 
ste oppervlakte bruin tot swartagtig; 
kiemvlies asagtig-bruin; spore 12—I6 
% GETO HER se C. cornucopioides. 


Craterellus cornucopioides (Linn.) Pers. Europ. 2 (1825): 


Beskrywing van Burt in Ann. Mo. Bot. Gndn. 1 (1914) : 333. 


Vrugliggame met `n steel, 3—8 cm. hoog, groei min of meer 
dig opmekaar. Hoed Ee ietwat vliesig, 2.3—s cm. diam., buis- 
vormig. Boonste oppervlakte bruin tot swart, soms korrelagtig 
of met klein skubbetjies. Rand regop, uitgesprei of teruggebuig, 
gewoonlik gelob, golwend of onreëlmatig. Kiemvlies gelyk of 
berimpeld, asagtig-bruin. Spore glad, kleurloos, 12—I6 Xx 6—IO6 
Mu; steel 1—3 cm. lank, 3—S3 mm. diam., swartagtig-bruin, hol 
van binne. 

Dit word vermeld dat hierdie soort in Natal deur Wood 
gevind is. ËEk persoonlik het nie Suid-Afrikaanse eksemplare 
daarvan gesien nie. Dit is ook bekend van Europa, Kanada, 
die Verenigde State, en Engeland. 


GYPHELLA Fries, Syst. Myc 2 (1823): 


Vrugliegame ietwat vliesig, koppievormig, sittend of met ` 
steel, soms hangend van die substraat. Kiemvlies gelyk. of 
ongelyk. Basiediums met 2—a sterigmes. Spore meestal kleur- 


loos, gekleur by sommige soorte, bolvormig, eiervormig of 
ellipties. 


Die vrugliggame van die bekende Suid-Afrikaanse soorte is. 
betreklik klein. Hul groei of afsonderlik @f in groepe aan die 
bas of hout van verrottende takkies wat op die grond lê, sowel as 
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aan ander verottende plantmaterie. Die vrugliggame lyk baie 
op dié van die Pesisae, en slegs deur mikroskopiese oe 
kan hul daarvan onderskei word. 


Sleutel tot die Soorte. 


“ Vrugliggame wit of witagtig: 
Vrugliggame omgekeerd — peervor- 
mig, hangende van die substraat, ' 
Soe SE EA 1. 'G. Pelargonit. 
Vrugliggame koppie- of bolvormig; 
buitenste oppervlakte behaard: 


Spore gekleur, 8—9 X 4—G6 M...... 2. C. fulvo-disca. 
Spore kleurloos, 14—I9 X 12 M...... 3. C. alboviolascens. 
Spore kleurloos, 8—S X 2—A4 M...... 4. C. Punciiformis. 
* Vrugliggame donkergekleur: 
Spore denker van kleur. tesisse see 8. G. tabaaima. 


1. Cyphella Pelargonii Kalch. in Flora, 1875, p. 378; Sacc. 
Syil Fung. 6 (1888): 672 
HI. 1. 


Vrugliggame wit, dig opmekaar en $ooivormend, omgekeerd 
—beervormig, 1— mm. lank, .s—.75 mm. breed, agler verleng 
im 'n steel, afhangend van die substraat, oppervlakte as met ryp 
bedek. Kiemvlies gelyk. Spore glad, amper bolvormig tot 
eiervormig of ellipties, lig-geelbruin, 0—I2 X 8 u. 

Aan dooie takke van Pelargonium s#omalis in die Bosberge 
naby Somerset-Oos. Versamel deur MacOwan, No. 1035, en 
eksemplare in die Museum te Kaapstad (Herb. Mus. Austro- 
Africani, No. 34310). 


2. Cyphella fulvodisa Cke. & Massee, Grev. 18: 59 Sacc. 
Svil. Fung. 9 (1891) 2 247. 


Vrugliggame in groepe, wit, koppievormig, .5—1 mm. diam., 
elk met `n baie kort steeltjie, haartjies aan die oppervlakte uiters 
korl. Rand dun en buig na binne as die vrugliggaam droog 
word. Kiemvlies gelyk, geelbruin. `Spore glad, lig-geelbruin, 
amper bolvormig tot eiervormig of langwerpig-ellipties, 8—9 
A4—G6 u 


Aan dooie takke wat op die grond lê. Versamel in die bosse 
by Durban, Natal. Hierdie soort is oorspronklik van Madagaskar 
beskryf. 


3. Cyphella albo-violascens (A. & S.) Karst. Fung. Fenn. 
éxsicc.n.. mis: Sace Syil.. Fung! @ (i8sa ooo RS 
British Basidiomycetes (1922), p. 608. 


Vrugliggame sittend, wit, bolvormig as hul jonk is, later 
koppievormig, dig bedek met donsige haartjies. Rand buig na 
binne as die vrugliggaam droog word en maak dan die vrug- 
liggaam toe. Kiemvlies gelyk, bleek of `n baie ligte vaal- 
bruin. Spore kleurloos, breed-ellipties, ietwat ongelyksydig, 
14—I9X 12 M. 


Groei aan dooie takkies wat op die grond lê. Deur E. D. 
Loseby op Stellenbosch versamel. Saccardo vermeld hierdie soort 
ook van Somerset-Oos (Suid-Afrika), en van Buenos-Aires, 
Australië, Frankryk, Finland, en Engeland. 


4. Gyphella punctiformis (Fr.) Karst. Fung. Fenn. exsicC.n. 7I4. 


Beskrywing oorgeneem uit Sacc. Syll. Fung. 6 (1888) : 678. 


Vrugliggame klein, sittend, amper bolvormig, wit, opper- 
vlakte donsig met sneeuwit haartjies wat van betreklik korte duur 
is. Kiemvlies gelyk. Spore ellipties-langwerpig, S—S X a—A8 p 


Groei aan verrottende takkies en blare. 


Saccardo vermeld hierdie soort van Somerset-Oos in Suid- 
Afrika. 


5. Cyphella tabacina Cooke & Phil. Grev. TO: 1 


PT. 
Beskrywing oorgeneem uit Sacc. Syll. Fung. 6 (1888) : 672. 


Vrugliggame donker, 1 mm. diam,, groei in groepe in. 'n 
onduidelike vrugbed wat uit spinnerakagtige swamdrade bestaan, 
peervormig, elk met `n kort steeltjie, donsigbehaard. Rand buig 
na binne en maak dan die vrugliggaam toe. Basiediums knots- 
vormig. Spore eiervormig, donker van kleur, 6—A n. 
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J- M. Wood het hierdie soort aan hout by Inanda in Natal 
versamel. Ek het nie eksemplare van hierdie soort gesien nie. 


HYMENOCHAETE Lev., Ann. Sci. Nat. Bot. TI. 5 (1846): 
150. 


Vrugliggame leeragtig, sittend, kruipend of kruipend-hoed- 
vormend. Kiemvlies gelyk, Stekels (,,setae””) aanwesig in die 
kiemvlies tussen die basiediums, dun, effens kegelvormig, gekleur. 
Spore kleurloos, glad. 


Die kenmerke eienskap van hierdie geslag is die gekleurde 
stekels in die kiemvlies. 


Sleutel tot die Soorte. 
* Kiemvlies een of ander bruin kleur: 


Stekeldraende laag nie dikker as 


SE eo EN 1. H. luteobadia. 
Stekeldraende laag soveel as 160 u 
Bld sees he ER Hd eie 2. H. rubiginosa. 
** Kiemvlies swart-violetkleurig.......... 3. H. fusco-violascens. 


1. Hymenochaete luteo-badia (Fr.) v. Hohn & Litsch., K. Akad. 
Wiss. Wien Sitzungsber. 116 (1907): 754; Burt, Ann. 
Mo. Bot. Gndn. 5 (1918) : 2322. 
MI. 2. 


Vrugliggame gehalveerd, daktanvormig bo mekaar, soms 
kruipend-hoedvormend. ` Hoed dun, leeragtig, buigsaam selfs as 
dit droog is, staan 1—3.8 cm. van die substraat uit, I—4 cm. 
breed. Boonste oppervlakte konsentries gevoor, rooibruin, fer- 
weelagtig. Kiemvlies geelbruin, glad. Deursnit 250—340 mu 
dik; middellaag opgebou uit gekleurde swamdrade wat in die 
lengte loop en 2—3 mu dik is, begrens aan die boonste opper- 
vlakte deur `n donkerder streep wat die middellaag met die 
ferweelagtige oppervlakte verbind. Stekels gekleur, punterig, 
soms taamlik naby mekaar, in ander gevalle ver uit mekaar, 
24—30 u lank, 4—6 u diam. by die voet, versmal na bo, steek 
8—20 um uit. Spore (volgens Burt) kleurloos, 4—4.5 X 2.8 B- 
Aan ou hout in bosse. Versamel by Durban in Natal, en by 
Eshowe in Soeloeland. 
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2. Hymenochaete rubiginosa (Dickson) Lév., Ann. Sc. Nat. Bot. 
UI. s GESAG) ES TET. 


Beskrywing oorgeneem van Burt uit Ann. Mo. Bot. Gndn. s 
(1918) : 332. 


Vrugliggame leeragtig-stewig, kruipend-hoedvormend, soms 
heeltemal kruipend, skeibaar van die substraat. Hoed I—2.5 
cm. lank, 1—3 cm. breed, soms groter deur sydelingse ver- 
groeiing met mekaar. Boonste oppervlakte konsentries gevoor, 
ferweelagtig, brusselsbruin, uiteindelik kaal, donkerswart. Rand 
okerbruin. Deursnit 500—Go00 mu dik, met `n breë, digte en 
donkergekleurde stekeldraende laag wat 160 u dik is; middellaag 
opgebou uit gekleurde swamdrade wat in die lengte loop en 2.5 u 
dik is, met `n donkerder soom aan die boonste oppervlakte. 
Kiemvlies duidelik stekelig onder `n handlens, ietwat knobbel- 
agtig, bruinkleurig (,,bister””). stekels baie volop, effens gebuig, 
versmal na bo tot `n skerp punt, 50—6O X 5—6 mu, steek soveel 
as 45 m uit, ontstaan van alle dele van die stekeldraende laag. 
Spore kleurloos, glad, 4—6 X 2—3 m. 


Massee | Jnl. Linn. Soc. 26 (180) : 97] vermeld hierdie soort 
van Suid-Afrika, maar tot dusver het ek dit nie teen gekom nie. 
Dit is ook bekend van Porto-Rico, Europa, die Verenigde State, 
en Engeland. 


3. Hymenochaete fusco-violascens (Mont.) Racc. Syll. Fung. 6 
(1888) : 546; Thelephora fusco-violascens Mont., Enum. et 
descrip. Fung. guos cl. Drege in Afric. etc. Ann. St. Nat. 
TT. 7 (1849) : 174% Sy. (Gen. Gryp s80 (“Ese 


Beskrywing oorgeneem uit Saccardo. 


Vrugliggame dun, uitgestrek, vliesig, geinkrusteer. Rand 
donsig, donkergekleur. Kiemvlies  swart-violetkleurig, met 
stekels, bepoeierd. 


Aan die skors van `n boom in Natal, alwaar dit deur Drége 
versamel is. Sedert die eerste versameling deur Drége is hierdie 
soort nie weer gevind nie. 
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PENIOPHORA Cooke, Grev. $ (1879) : 20. 


Vrugliggame kruipend, vlokkig, was-, leer-, kraakbeen- of 
vliesagtig. Basiediums eenvoudig, dra 2—4 spore. Sistiediwms 
aanwesig in die kiemvlies, en soms min of meer in die weefsel 
ingebed, kleurloos, Of geinkrusteer of nie geinkrusteer nie, soms 
deur tussenskotte gedeel. Spore kleurloos. 


Sleutel tot die Soorte. 


“ Weefsel van vrugliggaam nie gekleur nie: 


Swamdrade nie getnkrusteer nie; sistie- 
diums met `n baie dik muur en gevolg- 
lik klein holte, muur dunner aan die 


puie ei boité hier groter. sers ss 1. P. glebulosa. 
Swamdrade geinkrusteer onder die onder- 

kiemvlieslaag, kenmerkend vertak; sis- 

tiediums nie dikmurig soos hierbo nie... 2. P. cremea. 

** Weefsel van vrugliggame donkergekleur : 

Sistiediums 20—BO X O—IA Miss asses ees 3. P.cmereo. 
Sistiediums 20—25 X mu, dikker naas die 

substraat en soms soveel as 13 u diam... 4. P. nuda. 


1. Peniophora glebulosa Bres., Fung. Trid. 2: 61 (1898), pl. 170, 
fig. 2; Sacc. Syll. Fung. 16 (1902): 195; Burt. Ann. Mo, 
Bot. Gndnu. 19. (1928): 282: 


Vrugliggame kruipend, uitgestrek, 3—I5 X 1—O6 cm., “il- 
agtig tot roomkleurig of geelaglig, donsig deur die sistiediums, 
bars in klein stukkies as die vrugliggame droog word, verdun 
na die rand; deursnit $0—ISo u dik, nie gekleur nie. Swamdrade 
dunmurie, nie geinkrusteer nie, dig inmekaar gevleg en amper 
nie duidelik sigbaar nie, 1—3 u diam. Sistiediums silindries, 
OO—I20 u lank, 8-—I10 nu dik, dikmurig en met `n baie mou holte 
wat meestal wyer is aan die Punt waar die muur dunner is, glad 
of aan die punt geinkrusteer, ingebed of steek 48—SO M uit. 
Spore kleurloos, silindries, effens gebuig, 6—O9 X 1.5—2 M. 


Aan droë hout in die houtbos van die Transvaal. Dit is ook 
bekend van Engeland, Europa en die Verenigde State. 


16 


2. Peniophora eremea Bres., Fung., Trid. 2 (1898) : 63, pl. 173, 
f.2:7 Sacc. Ssil. Fung. Té. (1902): 195; DurzE An MOS 

Bot. Gada. 12 (i025 EE 261. 
HI. 3. 


Vrugliggame kruipend, uitgestrek, 4—IS x 2—#4 cm., vliesig, 
ferweelagtig, wit of roomkleurig tot geelagtig, soms donkerder by 
herbarium-eksemplare, kan van die substraat afgetrek word; rand 
wit en spinnerakagtig; deursnit 1c0—376 u dik, nie gekleur nie. 
Weefsel bestaan uit twee laé, ml. (1) die laag naas die substraat 
bestaan uit dik swamdrade wat losserig inmekaar gevleg is, dik- 
murig, 6—8 u diam., die sytakkies vorm `n wye hoek (609) mel 
die drade waarvan hul ontstaan, met korreltjies geinkrusteer kort 
onder die kiemvlieslaag; (2) die kiemvlieslaag is dik en het sistie- 
diums wat bo die kiemvloes uitsteek. Sistiediums nie dikmurig 
soos dié van P. glebulosa nie, glad, of geinkrusteer in die omtrek 
van die punt, 8—I12 u diam., steek 22—44 m uit; ingebedde sistie- 
diums ook aanwesig, geinkrusteer, 40—S56 x 8—I12 u. (Gloeosistie- 
diums afwesig. Spore (volgens Bur!) glad, 3—S X 2.5—3.8 M. 

Aan droë blougompale in die 'Tzaneenplantasie, Transvaal; 
aan droë hout in die houtbos van die Transvaal; aan droë hout by 
Durban, Natal. Hierdie soort is ook bekend van Engeland, 
Japan, en die Verenigde State. 


3.Peniophora cinerea (Pers.) Cke., Grex. 8 (1880) : 20; Sacc. 
Sylf. Fung. 6 (1888) : 643; Burt, Ann. Mo. Bot. Gndn. 12 
(1925) * 348. 


Vrugliggame kruipend, `n paar by mekaar, soms met mekaar 
verenig, min of meer rond en omtrent 1—1.s mm. diam., of ver- 
leng tot 2 mm., askleurig, wasagtig; deursnit soveel as 430 u dik. 
Weefsel dig, bruinagtig, donkerder naas die substraat en hier nie 
deurskynend nie. Swamdrade gekleur, baie dig inmekaar gevleg 
en nie duidelik nie, 3 nm diam. Sistiediums geinkrusteer, 
20—BO X 6—I2 mu, steek of baie min of heeltemal mie wit mie. 
Spore (volgens Burt) kleurloos, glad, silindries, 6—9 X 2—3 Mu 

Aan takke van `n appelboom op Stellenbosch. Wood (Rep. 
Nat. Bot. Gndns. for 1898, p. 17) vermeld hierdie soort van Natal 
onder die naam Corticium cinereum Fr. 


Dit is ook bekend van Engeland, Europa, Kanada, Nu- 
Foundland, die Wes-Indies, en die Verenigde State. 
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4. Peniophora nuda (Fr.) Bres. I.R. Accad, Agiata Atti TI. 3 
(1897) : 114; Sacc. Syll. Fung. 6 (1888) : 626, as Coriicium 
nudum; Burt, Ann. Mo. Bot. Gndn. 12 (1925); 345. 


Beskrywing oorgeneem van Burt. 


Vrugliggame kruipend, uitgestrek, 2—6 X 1—2 cm., baie dun, 
lig-bruinvaal of dof-ligvaal van kleur, bepoeierd, wasagtig, bars 
as hul droog word; deursnit 75—I16o u dik. Weefsel bruinagtig, 
donkerder naas die substraat. Swamdrade groei meer regop, dig 
inmekaar gevleg, ietwat gekleur, 3 u diam. Sistiediums in alle 
dele van die vrugliggaam, meestal omtrent 20—23 x 6 mu, groter 
naas die substraat en soms soveel as Is u diam., Massee (Jnl. 
Linn. SoC. 25: 150) gee hul grootte as 40—SO X 20 um. Spore 
kleurloos, glad, gebuig, 4.8—O9 X 2.5—3 m, Bourdot en Galzin 
[Soc. Myc. Fr. Bull. 28 (1913): 40sl]. gee die grootte adn as 
2E BA Hs 

Wood (Rep. Nat. Bot. Gndns. for 1898, p. 17) vermeld hier- 
die soort van Natal onder die naam (Corticium nudwm Fr. 'Tot 
dusver het ek nie eksemplare van hierdie soort gesien nie. Dit 
is ook bekend van Europa, Engeland, Japan en die Verenigde 
State. 

Hierdie soort is skynbaar baie na aan P. cimerea. Burt ver- 
meld dat volgens die Europese opvatting dit daarvan verskil 
deurdat die vrugliggame meer wit-vaalkleurig en meer uitgestrek 
is, asook deurdat die vrugliggame nie so duidelik met mekaar 
vergroei is nie en deurdat sommige sistiediums nader aan die 
oppervlakte breër is as die by ander plekke. 


CONIOPHORA De Candolle, Fl1.; Fr. 6 (1815) : 34. 


Vrugliggame kruipend, vleisagtig, vliesig of byna leeragtig. 
Kiemvlies gelyk of ietwat golwend of knobbelagtig. Sistiediums 
aanwesig by sommige soorte. Spore glad, gekleur. 


Coniophora atrocinerea Karsten in de Thimen, Myc. Univ. 1806 
(1887); Sacc. Syll. Fung. 6 (1888): 630; Burt, Ann. Mo. 
Bot. Gndn. 4 (T917); 260. 


Vrugliggame kruipend, uitgesprei, strek soms oor 'n groot 
oppervlakte, vliesig, vas aan die substraat. verbleikte olyf-bruin- 
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groen tot sepiabruin; deursnit soveel as 1,300 M dik. Opgebou 
uit donkergekleurde swamdrade, 3.5—8 u diam., losserig inmekaar 
gevleg, nie geinkrusteer nie, nie knopig by die tussenskotte nie. 
sistiediums geinkrusteer, 0—1I6 u diam., steek soveel as 60 Mu uit. 
Spore bruin, langwerpig-ellipties, 8—IO X 4.5—6 M. 


By Stellenbosch op die grond aan die voet van `n afgesaagde 
denneboomstomp, asook aan die houtgedeelte van `n afgesaagde 
denneboomstam. 


Ook bekend van Finland, en van [ouissiana, V.S.A. 
HYPOCHNUS (Fr.) Karst., Rev. Myc. 3” (1881) : 23. 


Vrugliggame sittend, kruipend, leeragtig, viltagtig, of 
vlokkig; gewoonlik opgebou uit swamdrade wat losserig inmekaar 
gevleg is. Kiemvlies gelyk of met vratjies. Basiediums meestal 
in `n kompakte kiemvlies, soms in verspreide bundels, eenvoudig, 
met twee of vier sterigmes. Spore gekleur, liggekleur of amper 
kleurloos by sommige soorte, met vratjies beset. 


Sleutel tot die Soorte. 


Vrugliggame askleurig, groei op die grond; 

spore blouvaal tot amper kleurloos... . ss 1. H. Eyes 
Vrugliggame van `n dowwe rooi kleur, groei 

aan hout; spore van dieselfde kleur soos 

die: vruglgsaam. 2. H. pumiceus. 


1. Hypochnus Eylesii P. A. v. d. B., So.Af. Jnl. Sc. 22 
(1925) : 168. 


Vrugliggame kruip oor die grond, sag, askleurig, donkerder 
as dit nat is. Weefsel 160—2s0 u dik. Swamdrade kleurloos, 
min of meer regop, dunmurig, losserig in mekaar gevleg, 4 u 
diam., knopig by die tussenskotte. Basiediums met 2—4 sterig- 
mes. Spore blouvaal tot amper kleurloos, beset met stekeltjies 
wat baie klein is, bolvormig, 6—8 u diam. Sistiediums kleur- 
loos, nie geinkrusteer nie, 4—8 u diam; dun parafieses, 2 u diam. 
ook aanwesig; kaliumloog veroorsaak nie enige kleurverandering 
by snitte wat daarmee behandel is nie. j 


Op die grond by Stellenbosch. Versamel deur F. Fvyies. 
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In die oorspronklike beskrywing is die spore ongelukkir 
aangegee as kleurloos en glad. 


2.Hypochnus puniceus (A. & S.) Sacc. Syll. Fung. 6 (1888). 
661. Thelephora Pumicea A. & S. Consp. Fung. Lusatiae 
(1865), p. ae, Fries, Flemchus Fung. (ra), pp. root 
Corticium (Hypochmus) puniceum (A. & S.) Fr., Fung- 
Europ. (1874), p. 661. 


Beskrywing oorgeneem van Rea in ,,British Basidiomycetes”” 
'R 
(1922), p. 655. 


Vlugliggame vliesig, kruipend, van `n dowwe mooi kleur; 
rand van dieselfde kleur. Kiemvlies fyn korrelagtig, stofferig 
onder `n handlens. Weefsel bleek, veselagtig, losserig. Swam- 
drade onder die onderkiemvlieslaag kleurloos of liggekleur, 3.8—s 
u, golwend, baie vertak, knopig by die tussenskotte. Basiediums 
knotsvormig, 40—Sso x 8 u; met 2—4 gebuigde sterigmes, 5—8 x 
2.5—3 u. Spore dof-rooikleurig, met kort stekeltjies beset, amper 
rond, 8—9.s of “.5—S8 ku sonder die stekeltjies. 


Wood (Rep. Nat. Bot. Gndns. for 1898, p. 19) vermeld hier- 
die soort onder die naam Thelefhora Punicea A. & S. van die 
bas van `n boom in Natal. Ek het nie Suid-Afrikaanse eksem- 
plare van hierdie soort gesien nie. 


Dit kom ook in Engeland en in Europa voor, en o.a. aan 
stompe van dennebome. 


SEBACINA L. R. & C. Tulasne, Ann. Sc. Nat. V. 15 (1872): 
223-226. 

Vrugliggame kruipend, leeragtig, vliesig of vlokkig, jellie, 
was- of poeieragtig. Basiediums in die lengte gedeel, versprei 
of dig opmekaar, soms gemeng met koniediumdraers. Spore 
kleurloos, by ontkieming ontstaan `n soortlike spoor of `n konie- 
dium van hulle. 


Groei op die grond en op hout. 


Net soos die geslag Septobasidiwm behoor die geslag Sebacima 
ook nie eigenlik tot die Thelephoraceae nie. Soos elders vermeld 
is die basiediums van die geslag Septobasidium dwarsgedeel 
terwyl dié van die geslag Sebacina in die lengte gedeel is, en by 
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die egte 'Thelephoraceae is die basiediums knotsvormig en nie 
gedeel nie. 

Oppervlakkig lyk sommige Sebacina-soorle baie nes Corti- 
cium-soorte wat egte Thelephoraceae is. Mikroskopiese onder- 
soek is nodig om hul te onderskei en daarem het ek dit wenslik 
geag Sebarina in hierdie verhandeling in te sluit. 


Vrugliggaam geelagtig; swamdrade ondergaan 
'n jellieagtige verandering; gebuigde gloeo- 


sistiediums aanwesig; spore 6—Z7 X 5 X 3 u SS. africana. 
Sebacina africana Burt, Ann. Mo. Bot. Gndn. 13 (1926) : 338. 
IM. 4. 


Vrugliggame kruipend, uitgestrek, soveel as 15 of meer cm. 
lank, omtrent 2.5 cm. breed, dun, vleis-jellieagtig, geelkleurig 
as hul droog is, krimp in as hul droog word en ontwikkel barste. 
Deursnit 240—288 u dik; nie gekleur nie. Swamdrade dig, 3—4 
u diam., loop min of meer regop na die oppervlakte, hul selmuur 
ondergaan `n jellieagtige verandering, effens met korreltjies 
geinkrusteer. Gloeosistiediums mie gekleur mie, gebuig, 48—S X 
4—B8 u, kom net tussen die basiediums in die kiemvlies voor. 
Basiediums peervormig by die oppervlakte van die kiemvlies. 
Spore eensellig, gebuig, O—7.5 X 3 M: . 


Aan ou vrot boomstamme in die bosse by Knysna. 


Die aanwesigheid van gloeosistiediums plaas hierdie soort 
in die ondergeslag Bourdotia van die geslag Sebacima. Opper- 
vlakkig lyk hierdie soort na (orticium ochracewm, maar in bou 
is dit `n Sebacima. 


SEPTOBASIDIUM Pat., Jnl. de Bot. 6 (1892): 61. 


Vrugliggame kruipend, leeragtig, Protobasiediums ontstaan 
van die swamdrade by of naby, die oppervlakte van die kiem- 
vlies. Hul bly aan die swamdrade vas en ontwikkel df aan die 
Punt `n twee- of viersellige swamdraad waaraan die spore omtwik- 
kel; of hul verleng, word deur tussenskotte gedeel, en verander 
op hierdie manier direk in so `n spoordraende swamdraad. Spore 
kleurloos, glad, een ontwikkel van elke sel van die hierbo 
beskryfde spoordraende swamdraad, wat ook `n dwarsgedeelde 
basiedium genoem word. 
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Die geslag Septobasidium behoor, weens sy dwarsgedeelde 
basiediums, nie eigenlik tot die Thelephoraceae nie. Sy vrug- 
liggame is leeragtig en kruipend net soos dié van die egte Thele- 
phoraceae, en die bovermelde verskil kan slegs deur mikroskopiese 
ondersoek waargeneem word. Baie Septobasidium-soorte was 
oorspronklik beskryf as ('orticium- of as Thelephora-soorte. Ek 
sluit die geslag Seplobasidium dus veral in hierdie verhandeling 
in omdat soorte daarvan na sommige van die egte Thelefhoraceae 
lyk as hul oppêrvlakkig beskou word, en met hulle verwar kan 
word. Dieselfde geld ook vir soorte van die geslag Sebacima 
SOOS ons reeds gesien het. 


Septobasidium-soorte kom aan takke en (of) blare van lewende 
bome voor, en verskeie versamelaars het al opgemerk dat 
hul veral voorkom aan bome wat met dopluise besmet is. 
Petch (Ann. Bot. 28 : 843) vermeld dat deur die ondersoek van 
baie eksemplare hy tot die gevolgtrekking gekom het dat hierdie 
swamme parasieties op kolonies van die dopluise leef. Volgens 
hom groei hul nie op die ekskrete van hierdie insekte nie, maar 
op die insekte self wat deur hul vernietig word. (Sien Burt, Ann. 
M. Bot. Gndn. 3: 321). Oar hierdie onderwerp is daar nog nie 
enige definitiewe Suid-Afrikaanse gegewens nie. ËEk het op- 
gemerk dat -Septobasidium $seudopedicellatum voorkom op 
sietrusbome wat met dopluise besmet is, maar het nie dopluise 
aangetref nie in verband met die ander soorte wat in hierdie 
verhandeling beskryf word. 


Sleutel tot die Soorte. 


* Kiemvlieslaag gedra op pilare wat opgebou is uit swamdrade 
wat naas en dig opmekaar staan: 
Vrugliggame vaalbruin tot ka- 
pEelkleuiiE as EERS 1. S. pseudopedicellatwm. 
Vrugliggame eers 'swart, later 
kwaal ER S e oes 2. S. Protractwm. 
Vrugliggame mineraalbruin tot 
misken rie EE RR EE 3. S. Bagliettoamnwm. 
'* Kiemvlieslaag nie op pilare nie: 
Vrugliggame donker-purperbruin 
1Ot swartagtig.. assesseer e dee 4. S. mompa.” 
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1.Septobasidium pseudopedicellatum Burt, Ann. Mo. Bo. 


Gndn. 7 (tOr6): 32% 
UI. 5. 


Vrugliggame kruipend, leeragtig, vaalbruin tot kameel- 
kleurig, droog, kan nie van die substraat afgetrek word nie. 
Rand golwend, witagtig. Opgebou uit onderstaande drie lae: 
(1) `n laag op die substraat bestaande uit gekleurde, dikmurige 
swamdrade, 3 u diam., wat dig inmekaar gevleg is; van hierdie 
laag ontstaan; (2) `n laag van regopstaande swamdraadpilare, 
elke pilaar is 80—500 u hoog, 13—36 u diam., afsonderlike pilare 
omtrent 166 u van mekaar, bo sprei die swamdrade van die pilare 
uit en ondersteun; (3) die kiemvlieslaag wat 60—330 m dik is; 
swamdrade naas die pilare 4 u dik en losserig inmekaar gevleg, 
digter aan die boonste oppervlakte. ,Steriele swamdrade of para- 
fieses op die boonste oppervlakte van die kiemvlies, 2 u diam., 
gebuig, dig inmekaar gevleg. Protobasiediums regopstaande, 
amper kleurloos, ryk aan protoplasma, 12—20 X 8—IS u, ontwik- 
kel sydelings aan die swamdrade en omtrent 13 u onder die opper- 
vlakte van die kiemvlies. Basiediums dwarsgedeel, kleurloos, 
2—A-sellig, reguit of gebuig, steek bo die oppervlake van die 
kiemvlies uit. Spore kleurloos, gebuig, 17—n22 X 4—S p. 

Aan takke en blare van sietrusbome by Durban, Natal, en 
by Mazoe, Rhodesië. Die eksemplare van Durban het nog 'n 
paar dopluise op hulle. 

Dit is die algemeenste Septobasidium in die Verenigde State, 
en is ook bekend van Kuba, Kanada, en Porto-Rico. 


Septobasidium protractum Syd., Ann. MyC. 10 (1913): 83. 


Vrugliggame kruipend, omsingel meer of min die takkies 
waarop hul voorkom, sprei in die lengte uit, eers swart, 
swarl-vaal en gebars. Opgebou uit die volgende drie lae : (1) `n 
laag 250—S00 mu dik op die substraat, bestaande uit EE 
en dig inmekaargevlegde swamdrade, van hierdie laag onstaan; 
(2) regopstaande, gekleurde swamdraadpilare wat deur sytakkies 
met mekaar verenig is, die swamdraadpilare ondersteun: (3) die 
kiemvlieslaag, T00—333 mu dik, bestaande uit gekleurde swam- 
drade wat dig inmekaar gevleg is. Protobasiediums gekleur, 
omtrent 20 mu onder die oppervlakte van die kiemvlies, bol- tot 
eiervormig, 12—I6 X 12 u. Basiediums dwarsgedeel, kleurloos, 
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steek bo die kiemvlies uit, 3-sellig. Spore kleurloos, effens 
gebuig, 14—20 X 8 u. 

Aan takke van die knoppiesdoring (Acacia migrescems var. 
pallens). Versamel deur P. J. Pienaar by Platrivier in die distrik 
Pretoria, Transvaal. 

Tiepe-eksemplare van hierdie soort is goedgunstig aan my 
afgestaan deur die Botaniese Museum te Berlyn, asook deur prof. 
Sydow van Berlyn. 


3. Septobasidium Bagliettoanum (Fr.) Bres. Ann. Myc. g 
(1905); 164; Sacc. Syll. Fung. 21 (1912) : 448; Hypochmus 
Bagliettoanwm Fr., Hym. Europ. (1874) : 705; Sacc. Syll. 
Fung. 6 (1888): 661. 

IM. 6. 

Vrugliggame kruipend, versprei, vliesig, I—2 X .5—I.8 Cm., 
mimeraalbruin tot muuskleurig, opgebou uit onderstaande drie 
lae : (7) `n dun laag op die substraat met swamdrade liggekleur 
of amper kleurloos en 3—4 mu diam., hiervan ontstaan; (2) die 
regopstaande swamdraadpilare, omtrent 80—I120 u hoog; swam- 
drade donkerbruin, bo sprei die swamdrade van die pilare uit en 
ondersteun; (3) die kiemsvlieslaag met donkerbruin swamdrade. 

,Basiediumdraende swamdrade bleek, 3 u diam. hBasiediums 

eiervormig tot silindries en amper knotsvormig, in drie gedeel, 

van verskillende lengtes, 4 u diam. Spore kleurloos, golwend- 
wurmvormig, gesnawel aan die punt of sekelvormig-gesnawel, 

#endellig (onseker of 'hul so by), 22—36  A4—6 HY (Uit 

Saccardo.) 

Aan die stam van `n plant by Hartebeespoortdam, Transvaal. 

My eksemplare was steriel en is dus met `n seker mate van 
twyfel tot hierdie soort verwys. Hierdie soort is oorspronklik 
beskryf van die hout van akkerbome in Italië. 


4. Septobasidium mompa (Tanaka) Rac., Bull. Ac. Sc. 1909, 
p. 363; Sacc. Syll. Fung. 21 (1912) : 448; Helicobasidium 
mompa Tanaka, Jnl. Col. Sc. Têkyê. 4' (1891); 194. 


Vrugliggame kruipend, omsingel kleiner takkies dikwels 
heeltemal, purperbruin tot swartagtig. Kiemvlieslaag mie op 
swamdraadpilare mie. Deursnit 170—640 u dik. Swamdrade 
gekleur, 4 u diam., met tussenskotte, vertak, loop onder parallel 
met die substraat en van hier skuins na die kiemvlieslaag, losserig 
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en oorkruis mekaar, digter aan die oppervlakte. Protobasiediums 
ontwikkel sydelings aan die swamdrade, min of meer gekleur, 
bolvormig, 10—I6 mu diam. Basiediums dwarsgedeel ,,gebuig, 
met 1—3 tussenskotte, viersporig. Sterigmes lank. Spore eier- 
vormig, gebuig, kleurloos, 10—12 Xx 5—Y pm.” (Uit Saccardo.) 

Aan takke van lewende kafferboom (J£rythrina caffra) by 
Durban, Natal; deur |J. F. W. Grosskopf aan die bas van `n 
boom in Oos-Afrika; deur Eyles, 3964, aan die bas van `n boom 
by Hartley in Rhodesië. 

Hierdie soort is oorspronklik van Japan beskryf aan takke 
van `n moerbei-soort (Morus alba). Die naam mompa is `n 
Japanese woord wat te kenne gee dat die swam skadelik is en 
die voedsterplant dood maak. 


ALEURODISCUS Rabenh., Fung. Eur. EXS., 1824 (1874), 
sonder diagnose. 


Vrugliggame kruipend, soms met `n vrye rand al rondom 
en elfens pierinkievormig, selde gehalveerd en aan die voet vas 
aan die substraat, leeragtig as hul droog is. Kiemvlies gelyk,. 
poeieragtige. Parafieses kenmerkend, silindries en soms hals- 
snoervormig, of vertak op 'n rasemeuse wyse, of met kort laterale 
takkies op die geaardheid van `n bottelborseltjie. Korrelagtige 
of kristalagtige mineraalstowwe dikwels in groot hoeveelhede 
aanwesig tussen die parafieses, basiediums, en swamdrade van die 
vrugliggaam. Basiediums groot, met vier gesette sterigmes. 
Spore kleurloos, betreklik groot, eiervormig, ellipties, of amper 
rond. 

Soorte van hierdie geslag groei aan hout. 


Sleutel tot die Soorte. 


Parafieses silindries, soms onreëlmatig geswel 


of ietwat halssnoeivormis TA. SEM OES 
Parafieses met rasemeuse vertakking....... i.e. 2. A. acermus var. 
longisporus. 


Parafieses met kort laterale takkies (d.i. op 
die geaardheid van `n bottelborseltjie)... 3. A. cerrusatus. 


1.Aleurodiscus diseiformis (DC) Pat., Soc. Myc. Fr. Bull. 10 
(1894) : 80, Burt, Ann. Mo. Bot. Gndn. 13 (1926) : 308. 


IM. z. 
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Vrugliggame kruipend, wit tot vaal of geelagtig, rond of 
verleng, 2—4 mm. diam. of 4—G9 x 2—3 mm., soms met mekaar 
vergroei. Deursnit 400—630 mu dik, wit, opgebou uit geinkrus- 
teerde, kleurlose, min of meer regopstaande swamdrade, wat 
inmekaar gevleg is en 3—4 u dik is. Kiemvlies bepoeierd, dik- 
wels met barsies. Basiediums knotsvormig, 40 X 10—Ia u. Para- 
ffieses geinkrusteer, silindries, soms onreëlmatig geswel of ietwat 
halssnoervormig. Spore kleurloos, glad, eiervormig of meer 
bolvormig, 12—20 X 10—I4 #. 

Aan die bas van `n lewende geelhoutboom (Podocarpus) by 
Stellenbosch. Dit is ook bekend van Europa, Mexico, en 
Engeland. 


2. Aleurodiscus acerinus var. longisporus v. Hêhn. & Litsch. 
K.Akad. Wiss. Wien Sitzungsber. 116 (1907) : 80s, tab. 
2, fig. 4; Stereum acerimum Pers. var. longisporum V. 


Hêhn. & Litsch., Sa€c. Syll. Fung. ar (1912) : 388. 


Vrugliggame kruipend, dun, gelyk, korsagtig, versprei of 
meer dig op mekaar, vergroei soms met mekaar, stewig vas aan 
die substraat, amper rond tot onreëlmatig of verleng, soveel as 2 
cm. in diam., met klein barsies. Deursnit 83—II6 u dik. Op- 
gebou uit kleurlose dig op mekaar en byna regopstaande swam- 
drade, omtrent 1.s—2 u diam., swaar geinkrusteer, groei as para- 
Hieses tussen die basiediums na die oppervlakte. Parafieses op 'n 
rasemeuse wyse vertak, takkies kort, met kristalle belaai. Spore 
kleurloos, ellipties, 12—20 X 8—O M. 

Versamel by Noetze (dist. Knysna) deur J. U. du Preez aan 
die bas van `n boom. Hierdie swam is ook deur MacOwan by 
Somerset-Oos gevind en onder die naam Corticiwm calcewm var. 
lacteum FT. uitgegee in Thimen Myc. Univ., 807. 


3. Aleurodiscus cerrasatus (Bres.) v. Hêhn & Litsch. K.Akad. 
Wiss. Wien Sitzungsber. 116 (r907): 807; Burt, Ann. 

Mo. Bot. Gndn. 13 (1920) : 304. 

UI. 8. 


Vrugliggame versprei, kruipend, dun, stewig vas aan die 
substraat, gelyk, wasagtig, wit, later strooikleurig, onreëlmatig, 
3—IS X 2.8—Tmm., vergroei soms met mekaar. Deursnit 8O—300 
u dik. Opgebou uit kleurlose, min of meer regopstaande swam- 
drade, 1.s—2 u diam., inmekaar gevleg. Gloeosistiediums aan- 


26 


wesig, gebuig, 40—G0 x 4—O6 u. Parafiieses met korl laterale tak- 
kies op die geaardheid van `n bottelborseltjie. Spore kleurloos, 
€liipties, IO—IS X 7—SB u. 

In die bosse van Knysna aan hout wat op die grond lê. 
Dit is ook bekend van Italië en van die Verenigde State. 


CORTICIUM Pers. Roemer Neues Mag. Bot. 1 (1794) * T10. 


Vrugliggame altyd kruipend, uitgesprei, was-, kors-, vleis-, 
kraakbeen-, leer- of vliesagtig. Kiemvlies gelyk of ietwat knobbel- 
agtig by `n paar soorte. Basiediums eenvoudig, met 2—8 sterig- 
mes. Sistiediums en gekleurde orgame afwesig. Spore kleur- 
loos, glad. 

Sleutel tot die Soorte. 


Vruglisgame blou EA EE 1. C. caerulewm. 
Vrugliggame nie blou nie: 


“ Vrugliggame deur barste in onreël 


Swamrade van die onderkiemvlies- 
jaag. ge-inkrosteer. mm OC. $cutellare. 
Swamdrade nie geinkrusteer nie. 3. C. calceum. 
Vrugliggame nie soos hierbo gebars 
nie: 
1 Kiemvlies wit of witagtig by groei- 
ende plante, geelagtig as hul 
droog is,  gloeosistiediums af- 
afwesig: 


1 


is 


Spore amper bolvorimg, 10X8 u 
Spore langwerpig, 4—6 X 2—3 n 
Spore bolvormig, 4—7 u diam 
i? Kiemvlies gekleur by gedroogte 
eksemplare, en (of) onbekend of 
dit eers wit was; 


C. portentuosum 
CO. confluens. 


CO. pelliculare. 


OD 


X Gloeosistiediums aanwesig, 
kleurloos: 

Spore amper bolvormig, 
GR EG N N 

XX Gloeosistiediums afwesig; 
i: Swamdrade van onder- 
kiemvlieslaag ge-inkrus- 

(eer: 


C. abeuns. 


ST 
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Spore amper bolvormig 8. C.lacleum. 
Spore langwerpig, 4—O X 
2 Es EE os O. 
ii Swamdrade nie ge-inkrus- 
teer nie: 


ES 


7. pelkculare. 


Spore bolvormig, 4—7 n, 

swamdrade nie knopig 

RIGT EE SR ER 4. C. portentuosum. 
Spore amper bolvormig, 

8 X 10 u (volgens Burt 

eiervormig en 5—O X 

3.5—O6 um), swamdrade 

KAODIES ME Ed EE 5. C. confluens. 
Spore langwerpig: 

Spore 4—B Xx 2.3 Mm... 6. C.pelliculare. 

Spore 8—I6 X 4.7 M... 9. C. ceracewm. 


se 


1. Gorticium caeruleum (Schrad.) Fr., Epicr. (1838), p. 502; 
Sacé. Syll. Fung. 6 (1888): 614; Burt, Ann. Mê6. Bot. 
Gndn. 13 (1926) : 301. 


Vrugliggame kruipend, uitgestrek, vliesig, nat stukkies kan 
van die substraat afgetrek word, #ragtige indigoblou, gelyk, 
ferweelagtig; deursnit 200—400 mu dik, buitenste gedeelte blou. 
Swamdrade 3—4.5 mu, losserig inmekaar gevleg, knopig by die 
tussenskotte, nie geinkrusteer nie. (Gloeosistiediums afwesig. 
Spore (volgens Burt) glad, 6—IO X 4.5—S M. 

Aan hout. Versamel deur dr. Grosskopf by leribe in Oos- 
Afrika. Hierdie swam is in Afrika ook by Somerset-Oos gevind 
(MacOwan). In die buiteland is dit bekend van ËEngeland, 
Europa, die Verenigde State, Ceylon en Australië. 


Hierdie soort is gemaklik herkenbaar aan sy blou kleur. 


2. Corticium scutellare Berk. & Curtis, Grev. 2 (1873): 4; Sace. 
Syll. Fung. 6 (1888) : 634; Burt, Ann. Mo. Bot. Gndn. 

15 (I2E) 192: 
UI. 9. 
Vrugliggame kruipend, baie uitgestrek, 1—8 Xx .5—4 CM., 
it, wasagtig, word geelagtig in die herbarium, verdun na die 
rant wat soms witagtig is, bars in klein, onreëlmatige stukkies, 
1—3 per mm., wat van die. substraat afskilwer en soms net die 
wit subikulum agterlaat. Deursnit 115—24s Mm dik, kleurloos. 
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Swamdrade min of meer regopstaande en inmekaar gevleg, 2—4 u 
diam., geinkrusteer in die onderkiemvheslaag en vorm `n duide- 
like laag van mineraalstowwe. (Gloeosistiediwms afwesig. Spore 
kleurloos, glad, langwerpig. 4—6 X 2—3 M. 

Aan hout en vrot hout in die houtbos van die Transvaal, 
en in die bosse by Eshowe in Soeloeland. Dit kom ook in die 
Verenigde State, Jamaica, Japan, Venesuela en Sierra Nevada 
voor. 


3.Corticium calceum (Fr.) Romell & Burt, Ann. Mo. Bot. Gndn. 


13 (1926) : 203; Sacc. Syll. Fung. 6 (1888) : 622 (gedeelte-. 
lik). 


Beskrywing oorgeneem van Burt. 


Vrugliggame kruipend, uitgestrek, baie dun, 3—20 X I—s 
cm., stewig vas aan die substraat en kan nie daarvan geskei word 
nie, vlokkig-vliesig, wit, word ivoorgeel in die herbarium, gelyk, 
bars tot by die substraat in klein hoekige stukkies van 1 tot 4 
per mm. Deursnit 100—200 u dik, nie gekleur nie. Swamdrade 
regopstaande, dig opmekaar en inmekaar gevleg, kleef ietwat 
aanmekaar, kortsellig, nie geinkrusteer nie, 1—1.8 u diam., soms 
met wierselle tussen die drade. (Gloeosistiediums afwesig. Spore 
kleurloos, glad, 3—S8.8 X I.8—2 M. 


Sacardo vermeld hierdie soort van Kaapland. 'Tot dusver 


het ek dit nog nie in Suid-Afrika aangetref nie. ln die Verenigde 


State word hierdie soort o.a. op die hout van dennebome aan- 
getref. 


4. Gorticium portentuosum Berk. & Curtis, Grev. 2 (1873): 3; 
Sacc. Syll. Fung. 6 (1888): 636; Burt, Ann. Mo. Bot. 
Gndn. z3 (1926): 187. 

TM. 11. 

Vrugliggame kruipend, uitgestrek, I—I2 X .5—3 cm. sag- 
leeragtig, sit, word min of meer geelagtig in die herbarium, 
gelyk, uiters selde ietwat gebars; rand soms witagtig, donsig- 
behaard. Deursnit 170—TOO8 u dik, wit tot geelagtig, met minder 
of meer mineraalstowwe in die weefsel ingebed, gestreep of laag- 
vormend by dik eksemplare. Swamdrade dig inmekaar gevleg, 

1—4 pg diam., nie geinkrusteer nie, nie knopig by die tussenskotte 

nie, groei as gebuigde parafieses in die kiemvlies in (Gloeosistie- 

diums afwesig. Spore bolvormig, 4—; u diam. 


2y 
Aan ou hout by Umkomaas en by Durban in die Provinsie 
Natal. Ook bekend van die Verenigde State, Kanada, Europa, 
Kuba, Finland, Porto Rico, Jamaica, Argentinië, Fillippynse 
Eilande en Bermuda. 


5. Corticium confluens Fries, Epicr. (1838): 564; Sacc. Syll. 
Burg. 6" (1888): 626; Burt, Ann: Mo. Bot. Gndu” 15 
(1926) : 220. 


Vrugliggame kruipend, uitgestrek, 2—8 x 1—3 cm., klein 
stukkies kan van die substraat geskei word as hul nat is, witaglig 
tot geelagtig, roos-kaneelkleurig in die herbarium, gelyk, soms 
effens gebars; deursnit 200—S00 pu dik, nie gekleur nie. Swam- 
drade groei regop, inmekaar gevleg, kleef aanmekaar, 2.5—3 
diam., mie geinkrusteer mie, knopig by sommige tussenskotte, 
mineraalstowwe soms in die weefsel ingebed. Gloeosistiediwms 
afwesig. Spore kleurloos, amper bolvormig, 8 X TO u. 


6. Corticium pelliculare 'KKarst., Finska Vet. Soc. Bidrag 
Natur och Folk. 48 (1889): 411: Sacc. Syll. Fung.. 9 
(ao) 4 232: Burt, Aan. Mo. Bot. Gndn. r3:(1926) 106. 


Vrugliggame kruipend, uitgestrek, 3—5 X 1.8—4 cm., dun, 
klein stukkies kan van die substraat geskei word, wit as dit vars 
is, min of meer roomkleurig of geelagtig in herbarium-eksem- 
plare, gelyk, effens gebars, vertoon by die barste die wit, katoen- 
agtige subikulum wat 'n wit, fraiingagtige rand om die vrug- 
liggaam vorm; deursnit 200—41s u dik, nie gekleur nie. Swam- 
drade dunmurig, loop na die oppervlakte 2.5—4 # diam., losse- 
rig inmekaar gevleg, soms knopig by die tussenskotte, selde 
geinkrusteer in die onderkiemvlieslaag. Gloeosistiediums afwesig. 
Spore kleurloos, glad, langwerpig, 4—B X 2.3 Mm. 

Aan ou hout by Knysna. ln die buiteland bekend van 
Finland, Sweden, die Verenigde State en Bermuda. 

Hierdie soort is aan sy spore onderskeibaar van Cortictwm 
lactewm. 


7. Gorticium abeuns Burt, Ann. Mo. Bot. Gndn. 13 (1926) : 250. 
IN. 10. 


Vrugliggame kruipend,' uitgestrek, 4—I3 Xx 2—s cm.; dun, 
vliesig, klein stukkies kan van die substraat geskei word as hul 
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nat is, witagtig tot ivoorgeel, gelyk, soms effens gebars; rand 
witagtig, verdun; deursnit 80—240 M dik, kleurloos. Swamdrade 

groei min of meer regop, inmekaar gevleg, 2—4 # diam., mie 
geinkrusteer mie. Gloeosistiediums aanwesig in groot getalle, 
kleurloos, 40—BO X 48 mu, meer of min gebuig. Spore kleurloos, 


glad, amper bolvormig, 6—G X 46 M. 


Aan droë hout in die houtbos van die Transvaal. Ook 
bekend van die Verenigde State, Japan, Brits-Kolumbia en Nu- 
Mexico. 


8, Corticium lacteum Fries, Epicr. (1838): 560; Sacc. Syll. 
Fung. 6 (188): 610. 


Beskrywing volgens Burt in Ann. Mo. Bot. Gndn. 13 (1926) : 212. 


Vrugliggame kruipend, uitgestrek, 3—S8 x 2—s cm., dun, vlie- 
sig, klein stukkies kan van die substraat geskei word as hul nat is, 
roomkleurig tot geelaglig-kaneelkleurg by herbarium-eksemplare, 
glad, meer of min gebars; rand witagtig, veselig; deursnit 
150-—300 u dik, nie gekleur nie. Swamdrade dig opmekaar, loop 
parallel met die substraat en buig dan op na die kiemvlies, 2.5—4 
u diam., geinkrusteer in die onderkiemvlieslaag, soms knopig by 
die tussenskotte. (Gloeosistiediums of geswelde hggaampies 
afwesig. Spore kleurloos, glad, amper bolvormig, 5—6.8 X 5—6 
vu, punterig van onder. 

Saccardo vermeld dat hierdie soort van Kaapland aangeteken 
is. 'Tot dusver het ek dit nie hier in ons land aangetref nie. 
Dit is ook bekend van Europa, Kanada en die Verenigde State. 


9. Corticium ceraceum Berk. & Rav. in Rav. Fung. Car. Exs. 3 
(1855) : 29; Burt, Ann. Mo. Bot. Gndn. - 13 (1926): 216. 


Vrugliggame kruipend, uitgestrek, 1—IO X I—4.2 cm., was- 
agtig vliesig, vliesig as hul droog is, klein stukkies kan van die 
substraat geskei word as hul nat is, blink, gelyk, nie gebars nie; 
rand roomkleurig, .s mm. diam.; deursnit 100—soo u dik, kleur- 
loos. Swamdrade min of meer regop, dig inmekaar gevleg, kleef 
aanmekaar, mie geinkrusteer mie, skynbaar mie knopig by die 
tussenskotte nie (Burt vermeld dat die swamdrade Of selde Of in 
die geheel nie knopig is nie), 2.1—3 u diam. (Gloeosistiediwms 
afwesig. Spore kleurloos, glad, 8—I6 — 4.8—Y M. 
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Aan ou hout in die Provinsie Natal. Dit is ook bekend 
van die Verenigde State en van Kuba. 


In Saccardo Syll. Fung. (6: 637) kom hierdie soort voor 
onder die naam (Corticium armeniacum Sacc. 


THELEPHORA (Ehrhart) Burt, Ann. Mo. Bot. Gndn. |. 
(1914) : 193 en T99. 


Vrugliggame hoedvormend, leeragtig. Kiemvlies `n voort- 
setting van die weefsel waarvan dit ontstaan, gelyk of effens gerib 
of bevrat. Basiediums eenvoudig, 4-sporig. Spore gekleur, 
tiepes met stekeltjies beset of bevrat, punterig by 'n paar soorte. 


Sleutel tot die Soorte. 


Vrugliggame regopstaande, 2—6 cm. hoog, 
het `n slegte ruik; hoed gesplits in `n 
aantal lobbe ed ER ee Gee 1. T. palmata. 
Vrugliggame plat, groei in groepe: 
Rand van vrugliggaam met regopstaande 
SEE EE EE ER 2. T. penicillata. 


Rand van vrugliggaam heel en nie met 
regopstaande stekeltjies nie........ 3. T. imtybacea. 


1. Thelephora palmata (Scop) Fries, Syst. Myc. I (1821) * 432. 


Beskrywing oorgeneem van Burt uit Ann. Mo. Bot. Gndn. I 
(io14) sot, pl. 4, fig. 4. 


Vrugliggame regopstaande, 2—6 cm. hoog, 1—3 cm. wyd, 
leeragtig-sag, donkerpurper, rooibruin of kastaiingbruin as hul 
droog is, het 'n slegte zuik, splits handvormig in `n menigte 
lobbe; lobbe plat, verbreed na bo, wit, met fraiings aan die 
punt. Steel onvertak of vertak vroeg, .—1.8 cm. lank, 1—2 
mm. dik. Kiemvlies aan albei oppervlaktes. Spore lig-amber- 
kleurig onder die mikroskoop, effens prikkelig, 10 X 7—S mu. 

Wood (Rep. Nat. Bot. Gndns. for 1808, p. 19) vermeld 
hierdie soort van Natal, maar ek het nie Suid-Afrikaanse eksem- 
plare daarvan gesien nie. Dit is ook bekend van Kanada, 
Europa, die Verenigde State en Engeland. 


“yn 
Pr] 


. Thelephora penicillata Lloyd, Myc. Writings. 6 (1920): 989. 
H. 12 


Vrugliggame sprei oor denmestekels in denneboomplantasies, 
groei dig op mekaar, vergroei met mekaar en vorm groepe 6X5 
cms. of groter; EE vrugliggame spatelvormig, halfrond 
of ovaal, 1 cm. diam. tot 1.8 x 4.8 cm. Boonste oppervlakte eers 
witagtig, later bruin. Rand ontwikkel min of meer regopstaande 
stekels die op mekaar; hul het `n borselagtige voorkome, is 
behaard of glad, eers wit, later vaalbruin. Kiemvlies aan die 
onderste oppervlakte, van dieselfde kleur soos die boonste opper- 
vlakte. Spore bolvormig of ellipties, gekleur, bevrat, 6—8 x 6—9 u. 

Op Steilenbosch aan dennestekels wat in denneboomplan- 
tasies op die grond lê. 


3. Thelephora intybacea (Pers.) Fries, Syst., Myc. 1 (1821) : 431; 
Burt, Ann. Mo. Bot. Gndn. 1 (1974): 217: pl. 5. ae ia 
HE. 14. 


Vrugliggame dig opmekaar, met mekaar vergroei en vorm 
groepe 5-—8 cm. in diam. Afsonderlike vrugliggame amper rond, 
gehalveerd of verleng, —4 X I—3 C.m., 1 mm. dik, meestal dak- 
panvormig bo mekaar, met `n kort en meestal sydelingse steeltjie. 
Boonste oppervlakte eers wit, later vaalbruin, sjokoladekleurig 
of purperswart, beset met stywe vesels wat aanmekaar en aam die 
oppervlakte kleef. Rand eers witagtig, later dieselfde kleur soos 
die res van die vrugliggam, geel. IKiemvlies aan die onderste 
oppervlakte, vaalbruin tot sjokoladekleurig. Spore min of meer 
bolvormig tot langwerpig, bevrat, “—9 X O—8 mu. 

Dit is die bekendste Thelephora-soort in Suid-Afrika. Dit 
kom in denneboomplantasies voor en is gevind o.a. by Stellen- 
bosch, by Kaapstad, en by Klapmuts in die distrik van die Paarl. 


Dit is ook algemeen bekend in Europa, Kanada, die Verenigde 
State en Engeland. 


STEREUM Persoon, Roemer Neues Mag. Bot. I (1794): 110 


Vrugliggame leer-, kurk- of houtagtig, hoedvormend. Hoed 
met `n steel of sittend, tregtervormig, waaiervormig, gehalveerd, 
of kruipend-hoedvormend. Kiemvlies gelyk, sonder stekels, 
sommige soorte besit sistiediums of gloeosistiediums, melkbuisies 
aanwesig by `n paar soorte. Spore kleurloos, glad. 
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Sleutel tot die Soorte. 
Seksie 1. Steel sentraal. 


Vrugliggame tregtervormig, soms diep 
gesplit aan die een sy en waaier- 
vormig; boonste oppervlakte bleek tot 
snuifbruin; gloeosistiediums aanwe- 
Siel spêre ellipiies ER EE I. SÊ. d koseku. 


Seksie I1. Steel sydelings. 


Vrugliggame waaiervormig, tregter- 

vormig as hul jonk is (die steel is dan 

sentraal) en splits later langs die een 

sy; boonste oppervlakte kastaiing- 

kleurig, ferweelagtig; gloeoesistie- 

eis ai esin N RE ee eie ,  a. St. glabrescens. 
Vrugliggame spatelvormig; boonste 

oppervlakte `n verbleikte olyfgroen... 3. SI. radicans. 


Seksie III. Merismusagtig, d.w.s. `'n menigte vrugliggame 
ontwikkel van dieselfde steel of voetstuk van die swam, en 
vorm also 'n bos of `n groep. 

Vrugliggame in groepe; hoed spatel- 
vormig; boonste oppervlakte fer- 
weelagtig, ligkaneel- tot okerkleurig; 
kiemvlies salmkleurig tot ligkleurig 
tot liglilak; sistiediums lig geinkrus- 
teer, kleurloos; spore bolvormig...... 4. ST. PToximUM. 


Seksie IV. Sittend, kruipend-hoedvormend. 


* Blaasvormige organe in die kiemvlies, 
onderkiemvlies, of ander weefsel: 


Vrugliggame leeragtig; boonste 

oppervlakte harig; kiemvlies pur- 

Pe prun ME RE se) 5. SI. Purpureum. 
Vrugliggame kurkagtige, groten- 

deels kruipend; boonste opper- 

vlakte van hoed swart en hard; 

Eiertvlies vaalbrois Ms ie be res 6. St. Murravi. 


da 


** Blaasvormige organe afwesig: 

X Gekleurde buisies (,melkbuisies””) 
aanwesig in die kiemvlies, onder- 
kiemvlies, of weefsel: 

Boonste oppervlakte van hoed 
askleurig, behaard, later 
konsentries gevoor; kiem- 
vlies askleurig; spore 3—4 
dia en MEE Ao 

Boonste oppervlakte van hoed 
kaneelkleurig, tot seemsleer- 
kleurig, behaard, konsentries 
gevoor; kiemvlies snuifbruin 
tot donker vaalbruin; spore 
AGE AE ME 

XX Gekleurde buisies afwesig: 
; Gloeosistiediums aanwesig: 
Vrugliggame leeragtig-sag, 
dun, snuifbruin van bo, 
konseniries sevoor. 
11 Gloeosistiediums afwesig: 

t Sistiediums aanwesig: 

Sistiediums gekleur... 
Sistiediums kleurloos: 


Vrugliggame leeragtig, 
skerpharig en askleu- 
rig tot  sjokolade- 
kleurig van bo; kiem- 
vlies geelkleurig, met 
'n skurfagtige gevoel 
wat aan die sistiediums 
toe te skryf is; sistie- 
diums 100—IS0 X 12— 
24 UM; Spore 10—Ia X 
OG Mate d eN 
Vrugliggame leeragtig 
of papieragtig, boonste 
oppervlakte olyfbruin, 
askleurig met ouder- 
dom; kiemvlies olyf- 


Sistiediums geinkrusteer; 


SE. australe. 


—y 


ST. transoaalium. 


Ee) 


9. St. fuscum. 


10. SÊ. um brimum 


11. SÊ. Cimerascens. 


3) 


bruin tot snuifbruin; 
sistiediums lig gein- 
krusteer, 22—44 X 4— 
u; Spore 6— X a—A u 12. SÊ. Schomburgku 
Baie soos SI. Schom- 
burgku, maar kiem- 
vlies stokverfkleurig 
tot ligvaalbruin.. ses 13. St. atrocmerewm. 
! Sistiediums nie geinkrusteer nie: 
Vrugliggame kurkagtig: 
Boonste oppervlakte behaard, kon- 
sentries gevoor, kaneelkleurig; 
kiemvlies lig-vaalbruin; sistie- 
dieums 20—6O X 4—O Mi... iese ra. St. durbanense. 
Vrugliggaam grotendeels  krui- 
pend; boonste oppervlakte run- 
kleurig tot ougoud, later sjoko- 
ladekleurig; kiemvlies lig-lilak 15. St. tomemtosum. 
Vrugliggame leeragtig, nie buig- 
saam as hul droog is nie: 
Vrugliggame klein, dakpan- 
vormig bo mekaar, spatel- 
vOrmig, 1 & .s.@m., boonste 
oppervlakte behaard, ge- 
streep; kiemvlies roomkleu- 
rig; sistiediums 33—44 X 8— 
Ed ed este ON ed 16. St. bellum. 
Vrugliggame breed-spatelvor- 
mie, i—3 K I—I.B EMS, 
boonste oppervlakte  be- 
haard; kiemvlies room tot 
` kaneelkleurig;  sistiediums 
28—a32 x B—I1a u, dikmurig... TT. SÊ. Friesu. 


11 Sistiediums afwesig. 


Vrugliggame kurkagtig.......... (Sien St. durbanense en SÊ, 
tomentosum hierbo). 


Vrugliggame leeragtig : 


Boonste oppervlakte snuifbruin en 
ferweelagtig, met `n paar konsen- 
triese kringe wat kaal en rooibruin 


29) 


van kleur is; kiemvlies seemsleer- 

kleurige SE ee Re EE 18. St. perlatum. 
Boonste oppervlagte skerpharig, lig- 

geelagtig, konsentries gestreep of 

ogevoor, kiemvlies geelagtig-salm- 

kletrig st Me be AE AE 19. St. vellerewm. 
Boonste oppervlakte skerpharig, geel- 

bruin tot vaalbruin; kiemvlies geel- 

agtig” tot vaalastig 20. SÊ. harsutwm. 
Boonste oppervlakte dig behaard, 

ferweelagtig, die hare verdwyn 

soms in konsentriese kringe en ver- 

toon dan die kastaiingkleurige op- 

pervlakte; kiemvlies liggeel- tot 

karieelkleurig. ME ar. St. fasetafwm. 


i. Stereum Thozetii Berk., Austral. Fung. No. 268; Massee, 
Jnl.. Linn. Sec. a7 (1800): 165; Saec Mi ER 
(1888): ss7; Stereum cyathoides P. Henn., Hedwigia 


(1808) : 284. 


Vrugliggame met `'n steel. Hoed leeragtig, tregtervormig, 
soms diep gesplits aan die een kant en min of meer waaiervormig, 
5—I.5 cm. diam. Boonste oppervlakte bleek tot snuifbruin, met 
effens verhewe vouwe (minstens as die hoed droog is), soms 
konsentries gestreep. `Deursnit 288—(64 u dik. Opgebou uit 
kleurlose swamdrade, 4 um diam., wat dig inmekaar gevleg is. 
Kiemvlies die kleur van stokverf, dikwels met barsies. Sistie- 
diums afwesig. (Gloeosistedwms aamwesig. Spore kleurloos, 
ellipties, 8—I10 x 3—O u. Steel s— mm. lank, 1 mm. diam., van 
dieselfde kleur soos die kiemvlies. (Grond bly dikwels aan die 
voet van die steel vassit, en gee die voorkome asof `n knol aan- 
wesig is. Die grond kan egter verwyder word, en die knol- 
vormige voorkome word skynbaar veroorsaak deur swamdrade 
wat van die voet van die steel in die grond groei en dit kleef. 

Deur Macowan tussen gras by Somerset-Oos versamel 
(Macowan Cryp. Aust. Afr. No. 1232 in Herbarium Suid 
Afrikaanse Museum NO. 34266 onder die naam Stereum elegans, 
Mey.). Versamel deur K. H. Barnard naby Onolonga in Suid- 
Wes-Afrika. 

Hierdie soort is oorspronklik van Australië beskryf, en is ook 
bekend van Kenia-Kolonie. 


di 


Die betreklike groot, elliptiese spore en die aanwesigheid van 
gloeosistiediums is eienskappe wat help om hierdie soort te 
herken. 


2. Stereum glabrescens Berk. & Curt, Jnl. Linn. Soc. (Bot). 10 
(1868): 330; SacE. oyll. Eung. (1888): sa: Van dei 
Byl, Pians. R.5.5A. 70 (022) tea, Fig. vd: Bure 
Mo. Bet. Gndn. * (1920): 10: 


Vrugliggame met 'n steel, enkel of `n paar van dieselfde 
swamdraadkussinkie. Hoed 1.3—s cm. lank, 1.8—6 cm. wyd, 
waaiervormig, dit is skynbaar tregtervormig as dit jonk is en 
splits later aan die een kant, konsentries gestreep, fyn ferweel- 
agtig, soms amper kaal, kastaiingkleurig. Rand effens ligter 
van kleur, dun, ingesny of gelob. Kiemvlies gelyk, geel met `n 
rooskleurige skynsel. Sistiediums en gloeosistiediums afwesig. 
Spore kleurloos, amper bolvormig, 4 u diam. Steel .s—I cm. lank, 
1—3 mm. dik, bruin, ferweelagtig, met `n swamkussinkie aan 
die voet. 


Aan ou hout in die bosse van Soeloeland. Ook bekend 
van Kuba, Porto-Rico, Jamaica en Dominica. 


3. Stereum radicans (Berk). Burt, AnnsMo:s Bot Gndnr. 
(1920) : T$8o, pl. 3, fig. 16; Telephora radicans Berk. 
Hooker's London Journ. Bot. 3 (1844): 190; Sacc. Syll. 

Fung. 6 (1888) : 525. 
U. 13. 


Vrugliggame met `n steel, dig op mekaar en met mekaar 
vergroei, spatelvormig. Hoed 2—3.7 cm., 2—4 mm. dik. Boonste 
oppervlakte 'n verbleikte olyfgroen, met effens verhewe strepies. 
Kiemvlies ongelyk, vaal-olyfgroen. Sistiediums en gloeosistie- 
diums afwesig. Spore (volgens Burt) 6 x 3 m, kleurloos, glad, 
muur word fyn-growwerig en soms effens hoekig. Steel 1—2 
cm. lank, 4—s mm. diam. 

Op die grond in `n nat bos by Oemtali in Rhodesië. F. 
Hyles, AT53. 

Die eksemplare wat ek ondersoek het, was steriel, maar 


volgens hul kleur en algemene eienskappe stem hul goed ooreen 
met Stereum radicans. 


” 


de 
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4. Stereum proximum Lloyd, Myc. Wrtings. 4, SYN. SUp- 
Stereums- (1913) : 40; Van der Byl, Trans, RSA. 209 
oa TE. Mis. PT 


Vrugliggame in groepe dig opmekaar. Hoed spatelvorimig 
tot halfrond, aan die substraat vas deur `n verdunde voetstuk, 
1.8—3.8 hoog, .s—3 cm. wyd, sydelings met mekaar vergroei. 
Boonste oppervlakte fyn-ferweelaglig, lig-kaneelkleurig tot oker- 
kleurig, gedeeltelik kaal met ouderdom, konsentries gestreep of 
effens gevoor. Deursnit 447—547 u dik, nie gekleur nie; middel- 
laag opgebou uit kleurlose swamdrade wat in die lengte loop, 
dig inmekaar gevleg is, en 3.5—4 u dik is. Kiemvlies wasagtig, 
salmkleurig tot liglilak en eindelik rooibruin.  Sistiediums 
silindries-kegelvormig, kleurloos, lig geinkrusteer, 28—48 x B—I2 
u, steek—S—Iau uit, sommige heeltemal in die kiemvlies. Spore 
bolvormig, 4 u diam. 

Deur W. Haygarth naby Durban gevind. 

Die manier van groei, ferweelagtige boonste oppervlagte en 
wasagtige kiemvlies wat lig-lilak van kleur is, is eienskappe wat 
sal help om hierdie soort met die blote oog van ander soorte te 
onderskei. Dit verskil van Stereum imoolutum K1. deurdat die 
boonste oppervlakte meer fyn-ferweelagtig is. 


3. Stereum purpureum (Pers.) Roemer, Neues Mag. Bot. |I 
(1704) :* 410; Sacce. Syll. Fung. 6 (1888): s63 Burt, Ann. 
Mo. Bot. Gndn. 7 (1926): m24 pl 4, fo. 20. 


Vrugliggame sag, leeragtig, onbuigsaam as hul droog is, 
soms kruipend, meestal kruipend-hoedvormend. Hoede dakpan- 
vormig een bo die ander, staan 4 mm. tot 2 cm. van die sub- 
straat uit, met mekaar vergroei. Boonste oppervlakte dig be- 
haard, soms effens gevoor, isabelkleurig. Rand heel. Deursnit 
300—S64 u dik (die harige bekleedsel uitgesluit), swamdrade meer 
losserig in die onderkiemvlieslaag en met peervormige of min of 
meer bolvormige blaasagtige organe wat 16—20 X 24 uM groot is. 
Kiemvlies gelyk, glad, Purperbruin van kleur. Sistiediums Of 
afwesig of baie min, harige sistiediums aanwesig. Spore kleur- 
loos, glad, plat aan die een SY, 5—7 X 2.85—3 M. 

Aan ou stompe by Stellenbosch; Ceres (j. B. Leslie); aan 


stamme van populierbome by Kaapstad; aan stam van dooie 
perskeboom by Pretoria. 
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Hierdie soort is met die blote oog herkenbaar aan die isabel- 
kleurigé hare aan die boonste oppervlakte en die purperbruin 
kiemvlies. 


Slerewm rugosiusculum Berk. & Curtis is baie na aan Stereum 
Purpureum. Dit word beskou dat eersgenoemde harige sistie- 
diums in die kiemvlies het, terwyl laasgenoemde nie in besit 
van sistiediums is nie. Dit is egter skynbaar 'n eienskap waarop 
nie altyd gereken kan word nie, want sommige Suid-Afrikaanse 
eksemplare van Stereum Purpureun is tog in besit van baie min, 
harige sistiediums. 


Stereum Purpureum is die oorsaak van die sogenaamde lood- 
glassiekte van perske- en seker ander vrugtebome, en vir besonder- 
hede omtrent hierdie siekte word die leser verwys na P. A. van 
der Byl se boek ,,Plantesiektes: Hul Oorsaak en Bestryding, 
PD. 211—217,”' wat uitgegee is deur die Nasionale Pers, Kaap- 
stad. 


6. Stereum Murrayi (Berk & Curtis) Burt, Ann. Mo. Bot. Gndn. 
7 (OV EET. 


Vrugliggame kurkagtig, kruipend, uitgesprei, I—IO cm. 
diam., met teruggebuigde hoed. Hoed staan omtrent 6 mm. van 
die substraat uit. Boonste oppervlakte hard, donkerswarl. 
Weefsel vertoon verskillende lae; opgebou uit kleurlose swam- 
drade 2—4 mu, in diam., dig inmekaar gevleg, mel blaasoormige 
orgame wat 12—IS X 18—a0 u groot is. Kiemvlies vaalbruin as 
dit droog is, ongelyk en ietwat knobbelagtig. Sistiediums en 
` gloeosistiediums albei afwesig. Spore (volgens Burt) kleurloos, 
plat aan die eën sy, 4-5—S X 2.5 #. 


Aan vrot hout in Soeloeland. 


My versameling van hierdie swam is nie van die beste nie, 
en dit word in hierdie soort geplaas hoofsaaklik weens die aan- 
wesigheid van blaasvormige organe in die weefsel. Burt vermeld 
dat die kiemvlies bars en dat die vrugliggame eers 300 mu dik is 
en later van 800—2000 mu en uit verskeie lae bestaan. Hierdie 
soort is ook bekend van die Verenigde State, Kanada, Noorweë, 
Sweden, Kuba, Porto-Rico en Jamaica. 
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7. Stereum australe Lloyd, Myc. Writings. 4, Letter 48 (1913): 
10, en [etter 60 (1916) : 18; Van der Byl, Trans. R.S.S.A. 
TO (1016): 152, fig. 3: Burt, Ann. Mo. Bot Ed 
(1620) 

Vrugliggame leeragtig, kruipend-hoedvormend. Hoed 1—s 
cm.-lank, 1—# €m. wyd, soms dakpanvormig bo mekaar. Boonste 
oppervlakte dig met haartjies bedek, askleurig, later konsentries 
gevoor, selde verdwyn die hare in sommige van die vore en 
vertoon dan die blink, kastaiingkleurige oppervlakte. Deursnit 
000 u dik. Opgebou uit swamdrade wat in die lengte loop en 
dig inmekaar gevleg is. (rekleurde buisies (,,melk buisies”) tussen 
die swamdrade, 3.5—4 ku diam., groei in de kiemvlies tussen die 
basiediums. Kiemvlies askleurig, gelyk. Sistiediums en gloeo- 
sistiediums albei afwesig. Spore kleurloos, plat aan die een sy, 
3—4 u diam. 

Aan ou hout by Amanzimtoti in Natal; ook in die Transvaal 
gevind. Dit kom ook in die Verenigde State voor. 

Dit is een van die weinige Suid-Afrikaanse Stereums met 
gekleurde buisies (,,melkbuisies””) in die weefsel. As die kiem- 
vlies gekneus of gesny word, dan kleur dit rooiagtig. Die aan- 
wesigheid van melkbuisies onderskei hierdie soort maklik van 
die ander Suid-Afrikaanse soorte wat ook askleurig is. 


8. Stereum transvaalium V. d. Byl, n.s. 
HI. 15. 


Vrugliggame sittend, kruipend-hoedvormend. Hoed staan 
2—5 cm. van die substraat uit, soms dakpanvormig bo mekaar, 
sydelings met mekaar vergroei, leeragtig, stewig as dit droog is, 
kruipende deel skeibaar van die substraat. Boonste oppervlakte 
dig behaard, ferweelagtig, konsentries gevoor, kaneelkleurig tot 
seemsleerkleurig. Rand heel. Deursnit 7OO—I,soo u dik; 
middellaag opgebou uit kleurlose swamdrade wat so dig inmekaar 
gevleg is dat die afsonderlike drade moeilik sigbaar is, begrens 
aan die oppervlakte deur `n donker soom waarvaa die hare 
onstaan.  Kiemvlies konsentries gestreep; Snuif bruin, donker 
vaalbruin met ouderdom, effens berimpeld as die vrugliggaam 
droog word, by ouer eksemplare het die kiemvlies soms `n puis- 
agtige voorkome, en is dikwels ietwat gebars, die wit middellaag 
is deur die barste sigbaar. Gekleurde buisies aanwesig in die 
kiemvlies, 32—IO0 mu lank, AA. po diams Spore kleurloos, 
4—O X A—RS MH; 
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Aan hout in die houtbos van die Transvaal; aan droë blou- 
gompale in die plantasie by Tzaneen in die Transvaal. 


Net soos Stereum australe is hierdie soort ook in besit van 
gekleurde buisies (,,melkbuisies”). Die algemene voorkome van 
die vrugliggame onderskei hom egter maklik van Stereum 
australe. 


Stereum transuaalmum, P. A. v. d. Byl, n.sp. 


Fructificationes sessiles, effusae, reflexae, a substralo separa- 
biles. Pileo 2—3 cm. lato, imbricato, conmato laterale, comaceo, 
rigido in Sicco; superne dense tomentoso-velutino, comcentrice 
Sulcato, cinmamomeo vel pallide subfulvo; margime 'integro; 
sectione FOO—T, 500 u cr., hyb his hyalinis in mediano strato dense 
intertextis, Strato suberiore fusco; hymenio comcentrice sonato, 
brunmeo, tandem griseo-brummeo, nonmihil ruguso im sicco; inter- 
dum aspectu Pustuloso, momnihil Timoso; ductis laclferis im 
hymenio, 32—I00 mu long, 4—7 mu diam.; Sporis hyalimis 


ENE BELEG ME 
Hab. Ad. ligna (Eucalypti, etc.) Tzaneen, Transvaal. 


9. Stereum fuscum (Schrad.) Ouelet, F. Myc. France. 14 (1888) : 
Burt San. Mo. Bot. Gada. “ (920): Tr, pl. 4 fe: 26; 
Siereum bicolor Pers., Myc. Europ. I (1822) : 122; Sacc. 
Syli. Fung. 6 (1888) : 363; Van der Byl, Trans. R.S.S.A 
IO (1022) 4 153. 


Vrugliggame dun, kruipend-hoedvormend, dikwels meestal 
kruipend; kruipende gedeelte 2—Io x 1—s cm. Hoed leeragtig, 
sag, sponserig, dikwels dakpanvormig bo mekaar, 1—7 cm. lank, 
1—3 cm. wyd. Boonste oppervlakte konsentries gevoor, effens 
donsig, word later kaal, snuifbruin van kleur as die vrugliggaam 
droog is. Deursnit 1 mm. dik. Opgebou uit swamdrade, 4 u 
diam., loop in die lengte, en losserig inmekaar gevleg, gekleur 
aan die boonste oppervlakte, kleurloos onder die kiemvlies. Kiem- 
vlies gelyk, glad, wil- of ligroomkleurig tot ligvaal as die vrug- 
liggaam droog is, bars soms as die vrugliggaam droog word. 
Gloeosistiediums aamwesig in die kiemvlies, volop, gebuig, 
28—I20 X #—SBu. Spore kleurloos, 3—S X 2—4 M. 
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Eksemplare met teruggebuigde hoede is met die blote oog 
herkenbaar aan die sagte, buigsame hoede, wat bruin van bo en 
so te sê wit van onder is. Die menigte gloeosistiediums wat in die 
kiemvlies aangetref word, onderskei ook hierdie soort van ander 
Stereum-soorte. 


Aan ou hout in die houtbos van die Transvaal; in die hoofbos 
van Knysna; by Pitermaritzburg en by Durban in Natal; in 
Soeloeland; deur MacOwan by Somerset-Oos versamel (hierdie 
eksemplare is in die herbarium van die Museum te Kaapstad 
onder die naam Thelephora bienmis Fr.—Mus. Austro-Africani, 
INO. 34292). 


Hierdie soort is ook bekend van die Verenigde State, Kuba, 
[iuropa en Jamaica. 


10. Stereum umbrinum Berk. & Curtis, Grev. I. (1873) : 164; 
Burt, Ann. Mo. Bot. Gndn. 7 (1920) : 191; Hymenochaete 
uwmbrina Berk & Curtis, Grev. 8 (1880) : 148; Sacc, Syll. 
Fung. 6 (1888) : 598. 


Vrugliggame kruipend, vergroei met mekaar en vorm plate 
3—IS cm. lank en 1—3 cm. wyd; dikwels kruipend-hoedvormend. 
(Hoed 2—s mm. wyd. Boonste oppervlakte effens gevoor, donker- 
bruin, snuifbruin, of vaalbruin. Deursnit s00—T,oo0o um dik. 
Opgebou uit effens gekleurde swamdrade, 4—S u diam., losserig 
inmekaar gevleg, vorm nie `n middellaag nie, in die onderkiem- 
vlieslaag is daar donkergekleurde swamdrade wat as sistie- 
diums in die kiemvlies ingroei. Kiemvlies gelyk of soms ietwat 
knobbelagtig, effens ferweelagtig, bars soms as die vrugliggaam 
droog word, Purperkleurig. Sistiediums donkergekleur, geim- 
krusteer, 100—230 mu lank, 6—I0 mu diam., steek 20—A4O Mm uit. 
Spore kleurloos, glad, 6 X 3.5 m. 3 


Aan droë blougompale in plantasies by Tzaneen in die Trans- 
vaal; aan droë hout in Soeloeland; aan droë takke en hout wat 
op die grond lê, Viktoria-Valle, Rhodesië. Aan stam van lewende 
boom in die Boschberg, versamel deur MacOwan in 1874 (Herb. 
Suid-Afrikaanse Museum No. a4ars Herb. MacOwianum No. 
1056 onder die naam Hymenochaete pellicula, B. & B.). 


Hierdie soort is veral herkenbaar aan sy kleur, en sy eien- 
aardige sistiediums wat op stekels lyk. 
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Stereum vitide Fr. (Fung. Nat., p. 23, 1848) is genoem van 
eksemplare wat Wahlberg in Natal gevind het. Ek het nie 
eksemplare daarvan gesien nie, maar volgens Massee (Jnl. Linn. 
DOC. 27: 193, 1890) is dit na aan Stereum wmbrimwm. 

Massee (jJnl. Linn. Soc. 25: 140, 1889) vermeld Peniophora 
Papyrima Cke. wat eigenlik Stereum pPapvrmum Mont. is, van 
Suid-Afrika. Ek het nie eksemplare van Stereum papyrimum 
gesien nie, maar dit word beskou as na aan Stereum wmbTinwm 
dog met korter sistiediums (vide Burt, Ann. Mo. Bot. Gndn. 
2 Ge). 


11. Stereum cinerascens (Schw.) Massee, Jnl. Linn. Soc. 
(Botany). 27 (1890) : 179; Burt, Ann. Mo, Bot. Gndn. 
(1920) : 203. 


Vrugliggame kruipend, uitgesprei, 1—IO X 1—S8 cm., leer- 
agtig, soms met teruggebuigde hoed wat 2—8 mm. wyd is. 
Boonste oppervlakte van hoed askleurig tot geelagtig of sjokolade- 
kleurig, skerpharig, konsentries gevoor. Deursnit 244—AOO mu 
dik. Swamdrade dikmurig, loop in die lengte, inmekaar gevleg, 
4—4.5 u diam. Kiemvlies gelyk, geelkleurig, voel effens stekelig 
weens die sistiediums wat uitsteek. Sistiediums groot, kleurloos, 
dikmurig, kegelvormig, geinkrusteer, 100—IS0 X 12—24 M, SOms 
bruinkleurig aan die voet, steek lank uit (40—Go m). Spore kleur- 
loos, glad, 10—I2 Xx 6 u. 

Aan vrot en ou hout by Eshowe, Soeloeland, en by Knysna, 
Kaapland. Ook bekend van Kanada, die Verenigde State, 
Jamaica, Kuba, Brasilië en Mexico. 

Hoedvormende eksemplare is herkenbaar aan die effens terug- 
gebuigde rand of hoed wat skerpharig van bo is, en aan die effens 
stekelige kiemvlies. ËEksemplare wat heeltemal kruipend is, lyk 
oppervlakkig na `n Peniophora, maar hul is maar losserig vas 
aan die substraat deur die hare van die bconste oppervlakte. 


12. Stereum Sckomburgkii Berk., Aust. Fung. n. 134; SacC. 
Syll. Fung.`6 (1888) : 568; Lloydella Schomburgkii (Berk) 
Bres. var brunea Bres., Ann. Myc. 17 (1920): 48; Sacc. 
sif Bing. n (oes saad. 


Vrugliggame dikwels heeltemal kruipend, soms kruipend- 
hoedvormend, kruipende gedeelte 3—8 cm. lank, 1.5—4 cm. wyd. 
Hoed leeragtig of papieragtig, 1—2 cm. X 4 mm. —2 cm., aan die 
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voet soms met mekaar vergroei. Boonste oppervlakte olyfbrwm, 
askleurig met ouderdom, komsentries gestreep of effens gevoor, 
diebehaard en terweelagtig tot amper kaal, soms met 'n paar 
donker, konsentriese kringe. Rand ligter van kleur. Deursnit 
150—400 u dik sonder die harige bekleedsel. Opgebou uit ge- 
kleurde swamdrade, 3—s u diam., wat in die lengte loop en dig 
inmekaar gevleg is, gaan in die harige bekleedsel oor sonder om 
'n digter laag onder die oppervlakte te vorm. Kiemvlies olyf- 
bruin tot smuifbruin, askleurig met ouderdom, gelyk of ietwat 
geplooi as die vrugliggaam droog is, met kleiner of groter barsies. 
Sistiediums 24—a4 nu lank, 4—T7 diam. (Soms soveel as I6 Mm) 
geinkrusteer. Parafieses ook aanwesig, dun, omtrent 3 u diam. 
Spore kleurloos, 6—7 X 3—#'M- 

Aan ou dooie hout en dooie takke by Durban in Natal en by 
Eshowe in Soeloeland; aan dooie stomp van die tamarindeboom 
(Tamarindus indicus) by Durban in Natal; deur J. F. W. Gross- 
kopf gevind in Oos-Afrika aan verbrande hout. 

Die geinkrusteerde sistiediums van hierdie soort is baie korter 
as die van Stereum cinerascens, en die kleur van die vrugliggaam 
is ook verskillend. 


13. Stereum atrocinereum (Masee) `n. komb.  Pemiophora 
artocimerea Mass. Jnl. Linn. Soc. (Bot.) 25 (1886) : TA) 
Corticium atrocinereum Kalch. Mss. 


Vrugliggame  kruipend-hoedvormend, soms grotendeels 
kruipend. Hoed leeragtig of papieragtig. Boonste oppervlakte 
amberbruin, met donsige haartjies of kaal, konsentries gevoor, 
ietwat ongelyk. Deursnit 416—750 u. Opgebou uit liggekleurde 
of amper kleurlose swamdrade, 4 u diam., wat losserig inmekaar 
gevleg is. Kiemvlies stokverfkleurig tot lig-vaalbruim, gelyk of 
ietwat geplooi, met kleiner of groter barsies. Sistiediwms 
geinkrusteer, 3—; ku diam. Spore kleurloos, ellipties, 8 x 4 mu. 

Versamel deur MacOwan in die Boschberg, Somerset-Oos 
(Herb. MacOwan Crypt. Aust. Afr. No. T197 in Herb. Suid- 
Afrikaanse Museum No. 34284). 

In Mss. het Kalchbrenner hierdie swam (Corticium atroci- 
nerewm genoem, maar hy het dit nie beskryf nie. Massee beskryf 
Peniophora atrocmerea en vermeld dat Kalchbrenner hierdie 
swam (Corticiwm atrocimnereum genoem het, asook dat die tiepe- 
eksemplare in die herbarium op Kew is. Die materiaal in die her- 
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barium van die Suid-Afrikaanse Museum was sonder naam, maar 
vermoedelik is dit `n deel van dieselfde materiaal wat deur 
MacOwan na Kew gestuur is onder die naam (Corticiwm 
alrocmereum, Kalch. Dit is dan seker ook hierdie materiaal op 
Kew wat Massee na verwys as die tiepe van sy Peniophora 
atrocinerea. 

Hierdie soort is na aan Sterewm Schomburgkii maar verskil 
daarvan in die kleur van die kiemvlies. 


14. Stereum durbanense P. Es B. Trans RS.S Aa 
(192 si es 3. 


Vrugliggame sittend, effens ge, langs die substraat. 
Hoed dik, kurkagtig, stewig en bros as dit droog is, staan 2—O6 
cm. van die substraat uit, soms sydelings met mekaar vergroei. 
Boonste oppervlakte konsentries gevoor, behaard, kaneelkleurig 
tot vaal in ouer eksemplare. Deursnit 864—I,800 u dik (sonder 
die hare); middellaag opgebou uit dikmurige, gekleurde swam- 
drade, 3—Z u diam., wat in die lengte loop en dig inmekaar gevleg 
is, begrens aan die boonste oppervlakte deur `n digter, donkerder 
laag waarvan die hare ontstaan. 'iXiemvlies gelyk of met enige 
klein knoppies, sffens gebars as die vrugliggaam droog word, 
lig-vaalbruin. (Gloeosistiediums afwesig. Sistiediums baie mim, 
kleurloos, nie geinkrusteer nie, 20—60 u lank, 4—6 u diam., steek 
omtrent 8 u uit. Spore kleurloos, 3—4 u diam. 

Aan ou hout by Durban, Natal. 

Lloyd (Myc. Writings; Letter 66, Note 634, 1927) het hierdie 
swam geidentifiseer as Stereum subpileatum Berk., maar vermeld 
dat dit van tiepiese eksemplare verskil deur die afwesigheid van 
sistiediums. ËEers het ek ook nie sistiediums gevind nie, maar by 
later geieentheid is enige harige sistiediums in sekere dele van 
van die kiemvlies aangetref. Hierdie sistiediums verskil van die 
van Stereum subpileatum deurdat hul nie geinkrusteer is nie. 


Stereum tomentosum P. A. v. d. Byl, Trans. R.S.S.A. 10 
(iopEY EED Visie 


Vrugliggame leer-kurkagtig, grotendeels kruipend, met 
teruggebuigde hoed wat .s—I cm. van die substraat uitstaan. 
Boonste oppervlakte van die hoed met hare bedek, runkleurig 
tot ou-goud, later sjokoladekleurig, konsentries gevoor by beter 
opOikkekie eksemplare. Rand dik, heel. Deursnit 700—I, OOO 
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n dik (sonder die hare); middellaag opgebou uit liggekleurde 
swamdrade, 4—G6 u dik, wat dig inmekaar gevleg is, begrens 
aan die boonste oppervlakte deur `n digter, donkerder soom. 
Kiemvlies lig-lilak, ongelyk. (Gloeosistiediums afwesig. | Sistie- 
diums skaars, kleurloos, silindries, nie geinkrusteer nie, 4—S5 Hu 
diam., steek 4—24 u bo die kiemvlies uit. Dun parafieses van 
omtrent 2 u diam. ook aanwesig. Spore min, kleurloos, plat aan 
die een sy) AE 3 p: 
Aan dooie hout by Durban, Natal. 


16. Stereum bellum (Kunze) Sacc., Syll. Fung. 6 (1888) : 563; 
Massee, Jnli. Linn. Soc. (Botany). 27 (1880: 177; Thele- 
Phura bellum Kunze, Flora (1830), p- 370. 


Vrugliggame sittend, klein, dig opmekaar en dakpanvormig 
een bo die ander. Hoed staan omtrent 1 cm. van die substraat 
uit, s cm. breed van bo en versmal na onder, nie buigsaam as dit 
droog is nie, sydelings met mekaar vergroei. Boonste opper- 
vlakte rooibruin, behaard, konsentries gestreep. Rand room- 
kleurig, heel. Deursnit 916—1,300 mu dik (sonder die hare). 
Swamdrade kleurloos, 4 mu diam., dig inmekaar gevleg in die 
middellaag, digter aan die boonste oppervlakte waar dit in die 
hare uitgroei. Kiemvlies roomkleurig, gelyk. Sistiediums 
kleurloos, 36—44 X 8—I2 mu, dikmurig, nie geinkrusteer nie, 
bolvormig, 3—-4 u diam., silindries-kegelvormig. Gloeosistiediums 
afwesig. Spore (Massee) bolvormig, 3—4 mu diam. | 

Aan ou stamme by Seven Oaks in Natal. Versamel deur E. 
Platt. 


Hierdie swam . is oorspronklik van die Eiland Madeira 
beskryf. 


17. Stereum Friesii Lev., Zoll. Verz., p. 17; Sacc. Syll. Fung. 6 
(1888): 566. 


Vrugliggaam sittend. Hoed gehalveerd of breed spatel- 
vormig, kruip effens langs die substraat af, 1—3 cm. lank, I—I.s 
cm. breed, nie buigsaam as dit droog is nie, soms sydelings aan- 
mekaar vergroei. Boonste oppervlakte. konsentries gestreep, 
behaard, rooibruin. . Rand ligter van kleur, heel. Deursnit 
720—1;000  u dik. . Swamdrade kleurloos, 4—S um diam., dig 
inmekaar gevleg in die middellaag, groei aan die boonste opper- 
vlakte in die hare uit. Kiemvlies glad, room- tot kaneelkleurig, 
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soms gedeeltelik vaal-violetkleurig, soms konsentries gestreep. 
Sistiediums kleurloos, dikmurig, silindries-kegelvormig, nie 
geinkrusteer nie, 28—32 Xx 8—I2 Mm, 4 um diam. aan die punt. 
Gloeosistiediums afwesig. 

Aan ou hout by Knysna. Hierdie soort is oorspronklik van 
Java beskryf. 

Die sistiediums van hierdie soort is dieselfde soos die van 

Stereum bellum. Die vrugliggame is egter groter, en in algemene 
geaardheid versksil dit ook van Stereum bellum. 


18. Stereum perlatum Berk., Hooker's Jnl. 4 (1842) : 133; Sacc. 
sylk! Pung. 6 (1888): £76. 


Vrugliggame sittend. Hoed papier-leeragtig, staan soveel as 
6 cm. van die substraat uit. Boonste oppervlakte snuifbruin van 
kleur en ferweelagtig, met `n paar konsentriese strepe wat kaal 
en donker-rooibruin van kleur is. Deursnit 430—650 um dik. 
Swamdrade amper kleurloos, 3.5—s3 u diam., dig inmekaar gevleg 
in die middellaag; middellaag begrens deur `n donkerder soom 
aan die boonste oppervlakte. Kiemvlies gelyk, seemsleerkleurig, 
effens gestreep. 

Aan ou hout. Plek nie met sekerheid bekend nie, maar na 
alle waarskynlikheid Natal of Soeloeland. Hierdie soort is oor- 
spronklik van die Filippynse Eilande beskryf. 


19. Stereum vellerum Berk. in Hook. Fl. New Zealand, p. 183; 
Sarce. Syll. Eung. 6 (1888) : s9; Massee, Jal. Linn. 502. 
Bi (tao0): 1a: Idevd, Myc. Writings. sy Letter 66, Note 
sB4. igz7; Van der Byl, Trans. R:5.SA. 70 (1922): 156. 


Vrugliggame sittend, soms kruipend-hoedvormend. [Hoed 
dun, leeragtig, staan 2 mm. —2 cm. van die substraat uit, 3 mm. 
(ot 2.3 cm. lank, versmal soms na die voet, sydelings mei mekaar 
vergroei. Boonste oppervlakte skerpharig, konsentries gestreep 
of gevoor, hare liggeelagtig-wit. Deursnit 430—S576 m dik. 
Weefsel opgebou uit kleurlose swamdrade, 4—s u diam., wat dig 
inmekaar gevleg is, met `n digter goudkleurige soom onder die. 
hare. Kiemvlies gelyk, geelagtig-salmkleurig. Sistiediums, 
gloeosistiediums en melkbuisies afwesig. Spore (Massee) kleur- 
loos, amper bolvormig, 4—Ss u diam. 

Aan stompe van akkerbome (Ouercus) by Klapmuts, Kaap- 
land; versamel deur J. F. V. Phillips aan dooie hardepeerboom 
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(Olinia cymosa) by Knysna; deur F. Eyles aan 'n dooie stomp by 
Marandellas, Rhodesië. 

Hierdie soort is na aan Stereum hirsulum maar dunner en 
ligter van kleur. 


20. Stereum hisutum (Wilid.) Fr., Epicr. 549, 1838; Sacc. Fung. 
6 (1888) : 363; Burt, Ann. Mo. Bot. Gndn. 7 (1920) : 150. 


IM. 16. 


Vrugliggame kruipend-hoedvormend, selde heeltemal krui- 
pend. Hoed leeragtig, .z—4 cm. breed, 1—6 cm. lank, dikwels 
dakpanvormig bo mekaar. Boonste oppervlakte ietwat konsen- 
tries gevoor, dig bedek met kort en skerp haartjies wat eers geel- 
bruin is, maar met ouderdom vaalbruin word. Deursnit 430—ZO0 
u dik (sonder die hare). Weefsel opgebou uit kleurlose swam- 
drade, 4—s u diam., wat dig inmekaar gevleg is, met 'n digter 
en goudkleurige soom net onder die hare en waarvan die hare 
ontstaan. Kiemvlies gelyk, geelagtig, word soms vaalagtig. 
Sistiediums, gloeosistiediums en melkbuisies afwesig. Spore 
kleurloos, plat aan die een sy, 6—Y7.8 X 2—2.8 M. 

'n Algemene swam aan ou hout in al die verskillende wêreld- 
dele. ln Suid-Arika is dit o.a. bekend van Knysna, Natal, 
Kaapstad en omgewing, Transvaal. 

By Stellenbosch aan akkerbome (Ouercus) wat gedurig 
gesnoei word; aan stompe van dennebome (Pinus) by Wellington 
en elders; aan dooie swart-ysterhoutbome (Olea laurifolia) in die 
Schwarzwaldbosse van die Oostelike Provinsie van Kaapland; 
kom ook as `n wondparasiet by vrugtebome en by blougom- 
bome (Fucalyptus) voor. 


Siereum Kalchbrenmeri Sacc. Syil. Fung. 6 (1888): 568; 
Lloyd, Myc. Writings. 4, Letter 60, note 341, I918; Van 
der Byl, Trans. R.S.S.A. (1922): 154. fig. 6;-Sterewm 
amoenwm Kalch. & MacOwan, Grev. 10 (1881) : s8. Not 
Stereum amoenum Lev. 


In bou is hierdie soort nie van ,Stereum hisutum onderskei- 
baar nie. Al verskil is skynbaar dat die hoed van ,Stereum 
`Kalchbrenmeri meer welig ontwikkel en meer stewig is. Stereum 
Kalchbrenmeri is ook helderder van kleur as wat Stereum hirsutum 
gewoonlik is, Stereum Kalchbrenmeri is volgens my mening te na 
aan Sterewm hirsulum om dit as `n afsonderlike soort te beskou; 
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selfs as ons dit as `n buitengewone welige vorm van Stereum 
harsutum sou beskou, dan sou ons nog soms moelikheid onder- 
vind om presies te weet waar om die lyn te trek. In elk geval 
eksemplare wat as Stereum Kalchbrenmeri sou gaan is aangetref 
aan `n dooie stam van swart-ysterhoutbome (Olea laurifolia) in 
die Schwarzwaldbosse van die Oostelike Provinsie van Kaapland, 
en aan dooie akkerbome (@Juercus) in die Wolfridge-plantasie 
van die Oostelike Provinsie van Kaapland. 


Wat nou onder die naam Stereum Kalchbrenmeri gaan, is 
oorspronklik deur Kalchbrenner .Stereum amoenwm genoem. Laas- 
noemde naam is deur Saccardo verander om rede dat dit alreeds 
deur Leveille aan `n ander -Stereum toegeken is. Die materiaal 
deur MacOwan in die bosse van die Boschberg, Somerset-Oos 
versamel (Herb. MacOwan Crypt. Aust. Afr. Nos. 1084 en IOE6, 
in Herbarium Suid-Afrikaanse Museum No. 34269, onder die 
naam .Stereum amoenwm Kalch.) is na alle waarskynlikheid deel 
van die tiepe. 


21. Stereum fasciatum Schw., Naturforsch. Ges. Leipsig, Schrift 
TEE mo: Saee: Svil kuns 6 (143): soo: Be 
Ann. Mo. Bot. Gndn. 7 (1920): IS8. 


Vrugliggame sittend, soms min of meer kruipend. Hoed 
leeragtig, 2—$8 cm. diam., Soms met 'n valse steeltjie. Boonsie 
oppervlakte dig behaard, bruingeel tot olyfgroen, rookkleurig met 
ouderdom, die hare verdwyn soms in konsentriese kringe en 
vertoon dan die kaal, kastaiingkleurige oppervlakte. Deursnit 
400—S864 u dik. Middellaag van die weefsel opgebou uit kleur- 
lose swamdrade, 4 u diam., wat dig inmekaar gevleg is, begrens 
aan die boonste oppervlakte deur `n donker soom waarvan die 
hare ontwikkel. Kiemvlies gelyk, lig-geelkleurig tot kaneel- 
kleurig. Sistiediums, gloeosistiediums en melkbuisies afwesig. 
Spore (Burt) kleurloos, glad, plat gedruk aan die een Sy, 
RE er 

Aan stompe van die kamdeboo-stinkhoutboom (Celtis Kraus- 
siana) en van `n Trichocladus-soort in die bosse van die Oostelike 
Provinsie van Kaapland; aan ou droe hout by Burgersdorp; in 
die houtbos van die Transvaal; by die Viktoria-valle in Rhodesië; 
in die bosse by Knysna; aan blougomstompe (Eucalyptus) by 
Pietermaritzburg, Natal, en by Dordrecht, Kaapland (by laas- 
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genoemde plek versamel deur C. $. Grobbelaar; deur F. Eyles 
(No. 4181) versamel by Oemtali aan 'n lewende boom by plekke 
waar die bas af is; aan `n stomp in die Boschberg, Somerset-Oos 
(MacOwan Crypt. Aust. Afr. No. 1276, in Herb. Suid-Afrikaanse 
Museum No. 34268, onder die naam S$tereum versicolor Fr.); in 
Natal deur Wood (Wood 163, in Herb. Suid-Afrikaanse Museum 
No. 34268, onder die naam Stereum luteobadium FT.). 


Ook bekend van Kuba, Porto-Rico, Jamaica en Dominica. 


Stereum fasciatum Schw. en Sterewm lobatum (Kunze) Fr. 
is twee soorte wat baie na aanmekaar is, en al verskil is feitlik 
dat laasgenoemde dunner en nie so dig behaard is nie. In 
jSome South African Stereums' (Trans. KS Ai Ma 
155, fig. 7) vermeld ek Stereum fasciatum onder die naam Stereum 
lobatum. Deur vergelyking van die Suid-Afrikaanse materiaal 
met materiaal van ander lande is ek egter tot die gevolgtrekking 
gekom dat die Suid-Afrikaanse swam Stereum fasciatum is. Tot 
dusver het ek nie tiepiese eksemplare van Stereum lobatum in 
Suid-Afrika aangetref nie, maar Stereum fasciatum is vry alge- 
meen in seker dele. 


CLADODERRIS Persoon in Gaudichaud, Vovy. Urania, BOr. 
(1826); DY Ge. 


Vrugliggame leeragtig, hoedvormend, Of met Of sonder 'n 
steel. Kiemvlies aan die onderste oppervlakte van die hoed, 
met verhewe nbbe, vouwe of are wat straalvormig loop of vertak 


is, bevrat by sommige soorte. Spore kleurloos, glad. 


Die mees kenmerkende eienskap van die geslag Cladoderms 
is die verhewe ribbe op die kiemvlies. 


Sleutel tot die Soorte. 


)ppervlakte liggekleur, ` dig wollig- 


behaafd en sponsasties 1. C.Spongiosa. 
Oppervlakte rooibruin, effens wollig- 
behaard en nie sponsagtig nie...... 2. C. imnfundibukformis. 
Oppervlakte met vesels beset, rand 
fraiingagtig tot diep gesplits...... 3. ET faks 


SI 


. Cladaderris spongiosa Fries, Fung. Nat. (1848), p. 10; Sacc. 
Syll. Fung. 6 (1888) : 348; Lloyd, Syn. Gen. tc ladoderris 
(1913), p- 


IM. 47: 


Vrugliggame met 'n steel of amper sittend, leeragtig, waaier- 
of tregtervormig, soms dig op mekaar en met mekaar vergroei, 
O—I0 cm. diam., rookkleurig. Rand heel of ingesny. Boonsie 
oppervlakte ongelyk weens verhewe riffies en knoppies, dig bedek 
met wollige en inmekaargevlegde haartjies wat die oppervlakte 
sponsagtig maak. Kiemvlies met straalvormige ribbe; ribbe 
breed, dig beset met tepelvormige vratjies. Opgebou uit onder- 
staande drie lae : (1) middellaag 140—S6O u dik, bestaan uit kleur- 
lose swamdrade wat dig in mekaar gevleg is, en 3 u diam. is; 
(2) die dik laag van wollige hare aan die boonste oppervlakte, 
hare 3—s mu dik; (3) die kiemvlieslaag waarin sistiediums voOor- 
kom. Sistiediums #—$8 u diam., min of meer kegel-tepelvormig. 
Steel eksentries, of aan die sy, 2 tot 6 mm. lank, 5 mm. tot 1.2 
cm. diam., dig met wollige hare beset, soms kaal. 


Aan ou stompe in die bosse van Knysna en van Soeloeland. 
Ook bekend van Australië, Mauritius en die Flippynse Eilande. 


Vorme met `n eksentriese steel is deur Fries in die variëteit 
subsessilis geplaas. 


2, Cladoderris infundibuliformis Fries, Fung. Nat. (1848), is 
Sacc. Syll. Fung. 6 (1888): 348; Lloyd, Syn. Et 
Cladoderris (1913), 


Vrugliggame met 'n steel, waaier-, tregter- of sirkelvormig, 
12 em. diam. of kleiner. Boonste oppervlakte rooibruin of 
sjokoladekleurig, ongelyk weens verhewe riffies, effens wollig- 
behaard, maar nie sponsagtig soos by C. spongiosa me. Rand 
heel of ingesny. Kiemvlies straalvormig gerib; ribbe breed, of 
dig bevrat of amper glad. Opgebou uit onderstaande drie lae: 
(1) Middellaag 140—634 mu, bestaande uit Ee swamdrade 
wat dig inmekaar gevleg is en 3—4 Mu diam. is; (2) hare aan die 
oppervlakte wat in Ee met dié van C. spongiosa nie SO 
dié is nie en! me. 'n sponsagtige bedekking vorm nie; (3) die 
kiemvlieslaag waarin daar sistiediums voorkom.  Sistiediums 
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O-—8 u diam. (soms 12 m) kegelvormig of tepelvormig. Steel 
sentraal, eksentries of aan die sy, van dieselfde kleur soos die 
boonste oppervlakte, behaard of kaal. 


Aan ou hout in die bosse van Soeloeland. ln '.Natal deur 
J. M. Wood, 239 (Herb. S.A. Museum No. 34303). Laasgenoem- 
de versameling was onder die naam. C. Thwaitesii, Berk & Br., 
'n soort wat van Ceylon beskryf is, en nie met sekerheid van 
Suid-Afrika bekend is nie. 


Hierdie soort verskil van C. spongiosa hoofsaaklik deur sy 
donkerder kleur, en deurdat die oppervlakte van die hoed nie so 
dig behaard is nie. 


3. Cladoderris funalis P. Henn., Engl. Jahrb. 38 (1905): 120; 
Sacc. Syll. Fund. 21 (1912) : 383; Lloyd, Syn. Gen. Clado- 
derris (1913). DY ie 

UI. 1s. 


Vrugliggame met `n steel, vergroei met mekaar, halfrond 
tot amper waaiervormig, soveel as 3 cm. diam. Boonste opper- 
vlakte geelleerkleurig tot geelbruin, met vesels beset. Rand' 
fraiimgagtig of diep imgesphkts. Kiemvlies geel-leerkleurig, met 
verhewe straalvormige ribbe wat vertak is en ook langs die steel 
afloop. Spore kleurloos, glad, ellipties, 6—S Xx 8—O mu. Steel 
1.5—2 cm. lank, soveel as 2 mm. dik, stele van afsonderlike 
vrugliggame vergroei met mekaar. Op die grond in Rhodesië. 
Versamel deur F. Eyles, 5026. 


Hierdie swam is oorspronklik deur Henning beskryf van 
eksemplare wat Winkler by Victoria in Kamerun gevind het. By 
hierdie eksemplare was die hoed 3—6 cm. diam., en die steel 
3.5 cm. lank en 1 mm. dik. 


Hierdie soort is maklik herkenbaar aan die vesels op die 
hoed, asook aan die fraaiingagtige rand wat ook diep ingesplits is. 


luteobadia. 3. Peniophora eremea. 4. Sebacima 
6. Septobasidium Bagliettoanum. 


Jyphella Pelargonii. `9. Hymenochaete 
africana. 5. Septobasidium pseudope dicellatum. 
7. Aleurodiscus diseiformis. 
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1 
Aleurodiseus cerrusatus. 9. Corticium seutellare. 
portentuosum. 12. 'Thelephora penicillata. 
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10. Cortieium 
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9, Stereum radicans. 


11. Corticium 
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16. Stereum hirsutum. 17. Cladoderris 


14. 'Thelephora intybacea. 15. Stereum transvaalium, 
spongiosa. 18. Cladoderris funalis. 
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id HINTERODUVE EIN. 


As the result of the work of a number of investigators the 
main features of the flora and vegetation of the great botanical 
regions of South Africa are comparatively well known. 'The 
present paper embodies the results of the intensive study of a 
small and well defined area about four sguare miles in extent 
lying in the South Western Botanical Region,—an area which, 
for its size, is possibly unsurpassed in variety of habitat and 
richness of plant life. lt is hoped that this account may be of 
interest to botanical workers throughout South Africa as well as 
of value to students of Botany in the local University. 'The 
floristic work involved has extended over a number of years and 
is still far from complete. Dried specimens of over nine hundred 
plants mentioned in the species list which will be published 
later have been placed in the herbarium of the University of 
Stellenbosch. 'The writer's thanks are due to Mrs. Bolus and 
the staff of the Bolus Herbarium for invaluable help in identi- 
fications, to Dr. A. V. Krige, of the Geological Department of 
the University of Stellenbosch, for mapping the area shown in 
the vegetation chart, to Professor: 1. de V. Malherbe for soil 
analysis, to Professor ]. T. Morrison for reduction of temperature 
and humidity records of meteorological observations, and to 
Dr. L. Verwoerd and Mr. H. Herre for the photographs.repro- 
duced. 


TOPOGRAPH YE 


The town of Stellenbosch—situated 33%s6/ S.Lat. and 
18%s1/ E.Long., and about 25 miles due esat of Cape Town— 
lies in a valley which is almost completely surrounded by hills. 
The Stellenbosch Flats on which the town is built are bounded 
on the north by the Schoongezicht Ridge, on the west by the 
Papegaaisberg Ridge, and on the south by the lower slopes of 
the Stellenbosch Mountain. At many points the higher ground 
rises abruptly from the banks of the flanking streams or irom 
their further terraces, but where the Stellenbosch Valley merges 
into the neighbouring valleys the limits of the Flats have been 
somewhat arbitrarily fixed. 'The suspension bridge over the 
Eerste River on the lLanzerac property has been taken as 


1 Cf. Shand, 1913. 
2 Map 1. 


the south-eastern limit, and the junction of the Eerste River with 
the united waters of the Plankenberg and Kromme Rivers as the 
limit on the south-west. . The height above sea level of the Eerste 
River where it joins the Plankenberg River is approximately 
270 feet, while at the suspension bridge the altitude of the water 
surface is about 460 feet. 


3. HISTORY. 


With the exception of the (Cape Peninsula, Stellenbosch 
ranks as the oldest settled part of South Africa. On the 6th of 
November, 1679, Commander Simon van der Stel rode into the 
valley and camped on a well-wooded island formed by the 
division of the Eerste River into two streams which united again 
lower down. 'The exact position of this island appears to be 
doubtful, but it is possible that at that time a branch of the 
river left the main stream above the suspension bridge and flowed 
along the edge of the Second 'Terrace, as it is known to have 
done in food time during recent years. Before the end of 1679 
the first farmer had settled in the Stellenbosch valley, and by 
1682 there was a thriving community in the new district. 

Among the many explorers and collectors mentioned in the 
volumes of Flora (Capensis as having obtained plants in the 
Stellenbosch Division, are the following :—Thunberg, Burchell, 
Drége, Ecklon, Zeyher, Harvey, Pappe, Sanderson, Mund;, 
Maire, Wallich, Rehmann, MacOwan, Bolus, Schlechter and 
Marloth. judging from the specimens recorded as well as from 
published travels, many of the earlier collectors passed rapidly 
over the level country in the desire to reach the mountains with 
all possible speed. 'This may account to some extent for the fact 
that so many rare Flats” plants were unrecorded. 


4: GEIMATE AND METEOROLOGV: 
Ramfall.—The area under consideration is situated in the 
west coast zone of winter rainfall, the general characteristics 
being s— 
(4) a maximum rainfall in June; 
(b) May, July and August above the average; 
(c) November, December, January, February and March 
dry months; 


1 (/f. Theal, 1889. 
2 Of. Tiewis, Raimfall Normals, 1997. 


(d) 


in June. 


pi 
) 


a steady rise through April and May to the maximum 


The average annual rainfall at the Stellenbosch gaol (290 ft.) 
for a period of 47—48 vears is 28.57 in., the mean annual number 
The monthly averages for the same 


of rainy days being 
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period are as follows :— 


Jan. 
0.80 
July 
4.08 


Of the total 28 


D. Feb. 

9 0.55 
DI VA ao 
10 3.83 


om E 


OO 


Mar. 


0.92 


Sept. 


2.78 


KM es DEEG 


D. April 
d 2.24 
DI Oe. 
9 2.90 


D. Mar D. June  D. 
ii A.18 9 4.99 dit 
No p Dec. D. 
7 1.39 5 0.78 d. 


in. (84.46%) falls from April to 


October inclusive, and only 4.44 in. (18.54%) during the five dry 
months November, December, January, February and March. 


The average rainfall at the same station for the ten years 


1018—1927 inclusive was 28.80. 


The 


highest annual 


rainfall 


during this period was 30.49 in. in 1923, the lowest 22.44 in. in 


1027. Further details for the same period are as follows :— 
Average | Maxi. | Mini- | AVErage No. of | Masimum No. | Minimum No. 

Month. | (10 years, days with 0-01 | of days with of days with 
1918—-97). AE EE ar in. OT Over. 0-01 in. or over.) O-O01 in. or over. 

EER 0-91 2:68) || Nil 3:6 7 0 

peb 0-64 147 | Nil 3:0 5 0 

Mar. ... 0-40 diet El 3:9 7 0 

MEE oos of] or01. || 0-72 5.9 1 2 

May ... 3:69 9-03 | 0-64 9-6 17 | 

June... 6:50 lET9 1:92 194 19 3 

Ed 4-91 6394 || iko3 j2:9 17 9 

JARE aar 3-49 5:72 | 0-54 10-0 14 d 

Sept... 2-65 4:72 | 0:9 8-7 18 2 

OE 2-18 4-12 | 0-40 8-0 18 3 

NOV. oe. 1-93 4-34 | 0:35 71-8 10 2 

Dee. 0-65 1:8 || NE 4-1 9 0 


The total rainfall for the year ended Dec. 31, 1928, which is 
not included in the above, was 21.64 inches. 


Winds.—In the winter the rain-bearing winds set in from the 
north, or occasionally north-north-east, but gradually shift to 
the north-west when rains begin. 'The rain continues as a rule 
for a day or two with gradual shift of wind to west, at which 
point there is generally partial cléaring. 'The shift continues 
(hrough south-west with heavy coldish showers, to nearly south 
with cool, clear weather. 'The cycle is completed in from one to 
five days. 


d. 


In the summer the most freguent wind is the gentle, cool 
south-west wind, often simply an afternoon sea-breeze, with clear 
weather. But violent south-east winds coming hot and dry over 
the southern mountains are guite freguent, and often continue 
for two or three days. 'Their drying effects are much felt by the 
vegetation on the more exposed parts of the Flats. 


Frost, Hail and Snow.—Hoar frost occurs infreguently during 
the winter months. Hail, too, is of rare occurrence on the Flats, 
and the few showers that fall are never of long duration; though 
falls of hail or snow occur on the surrounding mountains every 
winter and sometimes cover the foothills. On exceedingly rare 
occasions snow-flakes have been known to fall within the town, 
but never in sufficient guantity to collect upon the ground. 
Mean Temperatures and Humidity at the Meteorological Station of the 

University Farm, Stellenbosch, for the years 1926, 1927, 1928. 


Position of the Meteorological Station is as shown on Map T. 
The height of the 'Thermometer Box above sea-level is 386 feet. 


Mean Monthly | Monthly Means | Monthly Means | Monthly Means 
Temp. at of Maxsimum of Minimum of 
8.30 a.m. Temp. Temp. Humidity. 
1996 1927 1928 | 1926 1927 1928 | 1996 1927 1998 | 1926 1997 1998 
ee er %  %  % 
Jan ...| 69-6 71-9 68-9 | 81:6 86-2 79 |s9:3 ork4 oo | Ii 63:3 460 
Feb. ...| 65:2 69-7 68-5 | 76-8 83-7 89-1 | 23-0 28:7 So-9| 73-0 70-6 644 
Mar. ...| 62-9 66-4 63-8 | 79-3 84-0 78-8) 59:5 58-5 54:5 | 74-0 70-9 75-9 
Apr. ...| 58:2 59-6 57-6 | 77-1 779 75-8 | 49-0 51:6 49-7 | 85-8 RY.7 BA 
May ...| 54-8 51:8 52-4 | 69-8 66.7 73-7 | 48-5 46-0 45-9 | 83-0 88-3 85-0 
June ...] 49-3 49-0 50-5 | 65-9 69-2 61:5 | 43-4 43-9 44.7) 88-1 89-3 86-6 
July ...| 47:7 49-7 59-2 | 614 65:4 65-4 | 40-6 44-4 46-0 | 85-6 86-1 75:5 
Aug. ...| 49-2 57:0 51:9 | 65:2 66-1 65-5) 49-0 44-1 45-5 | 874 87-5 75-1 
Sept. ...] 52-8 54-6 51:9 | 67-1 68:2 63-1 | 43-9 44-9 45-9) 84-7 84-1 85-6 
Oct. ...| 58-1 61:0 59-2 | 69-6 73-9 70-8 | 47-3 49-6 47-7) 76-0 70-9 756 
Nov. ...] 64:9 67:6 61:7 | 75:3 80-6 71:6 | 51:5. 54-1 48-9 | 61-5 64-5 69-0 
Dec. ...| 68:6 68-4 67-8 | 80-2 79-2 78-9) 52-2 56-1 55-8 | 59-5. 67-4 65-3 


Absolute Maximum Temperature during the three years: 1002 on Jan. 9, 
(Oo? 7 


Absolute Minimum Temperature during the three years: 31:6 on Aug. 6, 
1996. 


5 NEEOLOGY: 


The alluvial deposits which cover the floor of the Stellenbosch 
valley exhibit three well-marked, geologically recent terraces. 


1 (Of. Shand, 19138, 1917. 
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The edge of the first or oldest terrace is seen on the north-east 
corner of the Flats in the neighbourhood of the golf course. On 
the right bank of the Eerste River the second terrace reaches a 
maximum width of about three-guarters of a mile, while the 
voungest terrace extends over the western and southern portion 
of the Flats. 'The elevation of these terraces above the present 
river is approximately 45, 18 and 10 feet respectively. 


The eastern half of the Stellenbosch Flats is underlain by 
granite and the western half by the sandstones and slates of the 
Malmesbury series, while a second granite mass appears in contact 
with the Malmesburv beds in the neighbourhood of Papegaais- 
berg. ËÉExposures of these rocks can be seen at certain points 
in the river beds, and conspicuous granite outcrops occur near 
the eastern limit of the Flats and beside the bridge at the foot 
of Dorp Street. 


6. SOMS. 


The soils over the whole of the Stellenbosch Flats have been 
formed from the weathered detritus of Table Mountain Sandstone, 
Malmesbury Shales and Granite. A unigue opportunity for the 
study of the subsoil and the depth to which the root systems 
penetrate was afforded in 1926 by the digging of a network of 
trenches through the town and its immediate neighbourhood for 
the laying of sewerage pipes. 'These trenches varied in depth 
from s5 to over 12 feet and disclosed a more or less regular 
stratification of the alluvium. 'The more elevated parts of the 
areas trenched exhibit in general a surface layer of loose, water- 
worn stones of all sizes—consisting for the most part of Table 
Mountain Sandstone—intermixed with sand. 'This layer of stones 
and sand was found to vary greatly in thickness and was often 
directly underlain by a deep clay bed. ln many parts, however, 
local patches of laterite appeared at various depths below the 
surface and often coalesced to form an irregular or regular layer 
from 1 to 3 or more feet thick, freguently resting directly on the 
clay. 'This laterite, known locally as ''ironstone gravel,” was 
sometimes friable but often extremely hard, reguiring to be blasted 
before removal. 'The depth of the clay bed below the surface 
was found to vary from 3a to 9 feet, the changes in level beg 
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sometimes very abrupt. In some of the trenches digging ceased 
before the clay was struck. 'This deep-lying clay bed, which 
appears to underlie the whole of the area, may be alluvial in 
origin but probably represents the natural, weathered rock surface. 
In the eastern part of the Flats the clay bed is derived largely 
from the weatbering of the underlying granite. ln the extreme 
north-eastern corner the shallow surface ''soil”” consists of gravel 
much of which was removed in earlier years for metalling the 
local roads. A superficial clay deposit, formed in depressions 
from standing, muddy water, is found on some parts of the Second 
Terrace and is very noticeable to the north and east of the larger 
seasonal swamp. Over much of the Third Terrace the river 
gravels are overlain by rich, alluvial soil, the depth of the soil 
and the amount of coarse gravel intermixed with it differing at 
different points. 


The guantity of water found on trenching varied greatly with 
the season of the vear, the level and nature of the surface, and 
the subsoil. In some of the low-lying parts of the area mapped 
the trenches were very wet and sometimes showed a strong flow 
of water even in early summer. 


A certain amount of information was also gained from a 
study of holes sunk along the sides of Merriman Avenue and 
Cluver Road for the erection of electric light standards. ln a 
few instances, where important plant-communities were missed, 
special holes were dug to a depth of from 4 to s feet to enable 
the deeper soil layers to be examined. 


Where the clay bed was deep-lying and the soil above it 
sandy, roots of the larger shrubs were often found s feet or more 
below the surface. 'Their deeper penetration was freguently 
prevented by the bed of laterite referred to above, though, in 
places, roots were observed to make their way through breaks in 
this deposit. 


For the purpose of more accurate investigation of the soils, 
samples were taken from the chief plant communities which occur 
on the Stellenbosch Flats. 'The writer is indebted to Professor 


1. de V. Malherbe for taking these soil samples and for their 
analysis. 


— 


7. CHEMICAL AND PHYSICAL INVESTIGATION OF 
SOLLS: 


(Contributed by Professor 1. de V. Malherbe.) 


Methods.—Each of the soil samples analysed represents, as 
a rule, a composite sample of soil. This was obtained by mixing 
about half-a-dozen borings made with a soil auger from a repre- 
sentative spot about five yards in diameter. ln a few instances 
the stony nature of the soil made sampling with the soil auger 
impossible and in such cases samples were taken by means of a 
spade. 

The soil was spread out in the laboratory until guite air dry, 
weighed and put through a 2 mm. sieve. 

'“Stones.”—The residue on the sieve was washed, dried, 
weighed as “stones”, and then further separated into two. 
fractions, coarse gravel and fine gravel, by putting it through a 
3 mm. sieve. 'The petrographical and mineralogical nature of the 
'stones”` was also determined. ËExcept for those soils marked 
with an asterisk the ''stones”' consisted of the debris of Table 
Mountain Sanstone, mixed in some cases with bog iron ore 
(limonite). 'Those with an asterisk contained a certain percentage 
of more or less weathered felspar in addition to sharp guartz 
Crystals, signifying that such soils are wholly or partly of granitic 
origin. 'The other heavy soil types which did not have an appre- 
ciable percentage of “stones” and which conseguently did not 
possess bigger felspar crystals are nevertheless in all probability 
also of granitic origin. 

The material passing the 2 mm. sieve was bottled as “fine 
earth”' and used for all subseguent determinations.  'The per- 
centage figures were in all cases calculated on the oven dry soil. 

Hygroscopic Moisture.—This was determined by heating a 
weighed guantity of soil in an air oven at 105—11O9 C. until the, 
weight was constant. 

Loss on Ignition.—The oven dry soil was heated over a 
Bunsen burner until the weight was constant. 

With the above acid soils the loss on ignition is a fair 
approximation of the amount of fine organic matter in the soil, 
provided that the silt and clav fractions are 1OW. In Table 1 an 
asterisk after the "Loss on Ignition”' signifies that this deter- 
mination includes a large percentage of water of hydration (from 
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the silt and clay constituents) and hence is no indication of the 
approximate amount of organic matter. 'The description of the 
soil class in the last column enables us in such cases to form an 
idea concerning the amount of humus the soil contains. 

The figures for the mechanical analysis as stated in Table 1 
were obtained by abridging the Hall Beaker method as follows :— 
A guantity of air dry soil eguivalent to 10 grams oven dry soil 
was put into a glass beaker, a little water and ammonia added, 
the soil gently rubbed with a rubber pestle and water added up 
to the 7.s cm. mark. After standing for 75 seconds the turbid 
liguid was poured off, water again added up to the 7.5 c.m. mark, 
stirred and poured off after 75 seconds standing. 'This operation 
was repeated until the water in the beaker was guite clear after 
standing for 7s seconds. 'The sediment was then washed into a 
silica dish, the supernatant water poured off after a little while, 
and the sand dried and ignited. When cool the sand was put 
through a set of sieves with holes of 1 mm., 0.5 mm. and 0.2 
mm. and the four sand fractions weighed. 'The dimensions of the 
fractions were then as follows :— 


Coarse sand : 2—I mm. 
Medium sand : T.—O.5 mm. 
Fine sand : 0.5—O0.2 mm. 

Very fine sand : 0.2—O0.04 mm. 


Silt and clay: smaller than o.04 mm. '(calculated by 
difference). 

With the heavy types of soils the silt, fine silt and clay 
fractions were determined directly by the Robinson method which 
is now the official method in Great Britain. (See Agricultural 
Progress, vol. II!, pp. 106—I1o, 1926.) - Table II contains the 
full mechanical analysis of the fine textured soils. 

Water Capacity.—This was determined by filling zinc cylin- 
ders, 13 cm. long and 4 cm. wide, with air dry soil. The cylinders 
had a fine sieve at the bottom and after tapping them a little so 
as to compact the soil somewhat, they were put in a basin 
to which some water was then added. Here they remained until 
the capillary moisture appeared at the top of the soil. 'They 
were then put in a moist atmosphere under cover of a big bell 
jar until no more gravitational water drained away, and reweighed. 


(See Konig : Die Untersuchung landw. wichtiger Stoffe. s Aufl. 
Bd. Iy p: 27) 
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The water capacity of a soil varies according to its structure 
or compactness. Hence no laboratory method would indicate 
the true water capacity as it exists in the undisturbed field. 'The 
figures for the water capacity in Table 1 are therefore only 
approximations of the true state of affairs. 

Specific Capilarity.—By this term is here meant the relative 
time it takes for capillary water to rise through a column of 
11 cm. of air dry soil. 'The above zinc cylinders were used for 
this determination. 'They were filled with air dry soil, compacted 
more or less to the same extent by tapping and put into a flat 
basin with a level of water 1 cm. above the bottom of the soil. 
A ten-minute period was taken as unit of capillarity, and the 
specific capillarity then calculated from the time it took the 
water to rise the 11 cm. height of air dry soil. 

The capillary rise is dependent also on the wetting resistance 
of the soil and this property is different with different soils; soil 
No. 40, although not containing the largest amount of silt and 
clay, showed by far the highest specific capillarity. 

pl. 'The hydrogen ion concentration was determined electro- 
metrically 'by means of the 'Trénel acidimeter.' Fifty grams of 
air dry soil were put into an Erlenmever flask, so cc. boiled and 
cooled distilled water added and the flasks shaken by hand off 
and on for 24 hours. About o.1 gram duinhydron was then 
added, shaken for another 15 minutes and the pH determined. 

Specific Acidity.—For the purpose of comparing the 
hydrogen ion concentration of acid soils which do not differ 
greatly with respect to pH, Wherry* has proposed calculating 
the so-called specific acidity. 'The hydrogen ion concentration 
corresponding to pH—; is taken as unity; pH 6 would then 
indicate an acidity 10 times as great as pH 7, pH 5 100 times as 
great, etc. If one takes for example soils Nos. 5 and 1a with 
PH 4.80 and 5.23 respectively, one would think by looking at the 
PH figures that the two soils do not differ very much in acidity, 
whereas soil No. s is in reality just about three times as acid as 
NO H2. 

Soil class.—In describing the class of soil its colour (when 
moist) and texture were taken into account. 


1 Max 'Trénel: Intern. Mitteilungen f. Bodenkunde. XIV, p. 27, 1994. 
Max Trénel : Die Ernihrung der Pflanze: 99 Jahrg. p. 148, 1926, ete. 
*E. F. Wherry: Journ. Wash. Ac. Sci., Vol. 9, 1919. 
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TABLE II”. 

Soil | Coarse | Medium | Fine |VeryFine Sit Fine Cla Loss on 
No. | Sand. Sand. Sand. Sand. - Silt. 2 Tgnition. 
20 9 32 9:3 17:0 14:5 30-0 20-0 4-16 
39 1:6 2-9 31-0 11:7 7:8 297 17-0 5-81 
40 1:5 8:7 30:5 TOE, 6-0 21-8 18-0 3-86 
41 1:8 4-1 16-8 87-7 19-8 10-0 8-7 1:67 


* A full mechanical analysis of soil No. 24 could not be made owing to 
the small guantity of this soil sample. 


8. RELATION OF SOIL TYPES TO EIANF GOM 


In the preceding tables the soils analysed are grouped 
according to the main plant communities from which the samples 
were taken. 'The communities themselves are described in some 
detail in section 13. 


Protea bush (soil-sample No. 1) or its sub-climax (Nos. 2—S) 
occurs typically on soils which are low in silt and clay. Such 
soils would be well drained and aerated and therefore not water- 
logged during the rainy season, and no hard crust would be 
formed in the upper layer during the dry season. Sample No. 9 
was taken from a fringe of dead Passerima vulgari$—one of the 
commoner ericoid shrubs of this community—which had pene- 
trated from the higher, better drained ground into the slope of a 
neighbouring depression and been killed after a period of severe 
drought. No. ro was from a small “'island?” in the typical “grey 
bush” community, the Passerima—as in No. o—dying as the 
result of drought. It will be noted that in both of these the silt 
and clay fraction is larger than for typical Protea bush or its sub- 
climax. Sample No. ri is from the First River Terrace which 
bears a modified form of Protea husb. 'The "true soil” contains 
slightly more silt and clay than any of the preceding samples, 
but the “stones” fraction is high and the soil as a whole is well 
drained and would behave like the sandv soil of the Second 
Terrace. 


In marked contrast to the above are the soils (Nos. 12—22) 
which bear more or less typical “grey bush.” 'These are finer 
in texture, especially the sub-soil, and contain much more silt 
and clay than do the soils which support Protea bush. During 
the rainy weather they tend to become very wet, while they cake 


badly in the dry season. No. 17, where the silt and clay fraction 
is relatively low, was taken from the typical “grey bush” area 
on the golf course. 'The sample represents the shallow surface 
soil—some 12 inches in thickness—which overlies a coarse dlay. 
The latter was, however, not analysed. Sample No. 22 is from 
a small `'island''—dominated by Relhamia ericoides—which had 
been invaded by a few Passerima bushes and other typical ericoid 
shrubs of the Protea bush. 'The presence of a little healthy 
Passerma on this typical grey bush soil mav be the result of 
better drainage occasioned by the greater elevation. No. 20, in 
which the percntage of silt and clay is unusually high, is from a 
shallow depression above Marais Park where the Felhania shrubs 
were very stunted and Ornithogalum thvrsoides and O. piloswm 
were present—the former being abundant. Samples 23 and 24 
represent surface soil and sub-soil respectively of the gravelly 
area on the north-east of the Flats where the original vegetation 
was completely destroyed and the “'rhenoster”' is now dominant. 
Samples 23 and 26 are from two of the “heuweltjies”” on the slope 
of the First Terrace. Here the percentage of silt and clay (18% 
and 21% respectively) should be contrasted with that of No. TT 
(10.8%), which represents the soil of the Second Terrace in the 
neighbourhood of the ''heuweltjies.”” 


Samples 2; and 28 were taken in Marais Park in the broad 
transitional belt between Protea bush climax (No. 1) and `grey 
bush” (No. 21). The gradual increase in the silt and clay fraction 
in this area in passing from typical Protea bush to “grey bush” 
is very marked. 'There was also a decrease in the amount of very 
coarse gravel present which does not appear in the table as the 
larger stones were discarded in taking the samples. 


In the fringing forest climax (Nos. 29 and 30) it should be 
noted that the humus content of the soil is markedly higher than 
in the Protea bush. Soil sample No. 31—taken in the dense belt 
of Olea verrucosa—Sshows a somewhat smaller loss on ignition, 
while No. 32—taken in the middle of a mass of Priomiwm Palmaita 
about seven paces from the water's edge, and No. a3 from among 
(he tall ericoid shrubs outside the forest proper—are deficient 
in humus. 


Samples 34 and 33 are from the large seasonal swamp near 
Dagbreek, and 36 and 37 from the similar swamp in Marais Park 
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—the latter being taken in the heath zone. No. 38 is from the 
margin of a fragment of reed swamp and 39 to 41 from shallow 
depressions which are wet for a longer or shorter period of time 
during the rainy season. lt is, at first glance, rather remarkable 
that the humus content in all these swampy and marshy areas 
should be so low. 'This is probably due to the soil remaining 
moist for so long a period after the cessation of the rains, thus 
enabling the soil microorganisms to dispose of the organic matter 
to a great extent. 'The relatively high temperature of the soil 
in early summer would contribute to the same result. 

The evidence obtained from the many analyses of agricultural 
soils in the Western Province' warrants the statement that such 
soils do not differ chemically to any. appreciable extent. 'The 
marked differences in the vegetation of the Second River Terrace, 
which are described in detail later in the paper, would therefore 
appear to be due almost entirely to physical differences—that is 
to soil texture—which to a great extent affects the water content. 
In the case of the forest which borders the river banks the presence 
of permanent water in the substratum is the determining factor. 


9: GENERAL ACCOUNT OF EXISTING VEGETATION. 


With the exception of the remnants of forest which fringe 
the river banks the greater part of the existing vegetation consists 
of low-growing, sclerophyllous “bush,” though a few wild olive 
trees are still to be found on all three terraces. 'The taller shrubs 
such as Protea and Leucospermum have smooth, flat, leathery 
leaves which often assume an obligue or vertical position, while 
the thinner leaves of Dodonaea are covered with a coating of 
varnish. Most of the low-growing bushes are of a dull green or 
grey-green tint, with small ericoid or cylindrical leaves. Geophytes 
and annuals are abundant. 'There are comparatively few suc- 
Culents, and these belong mostly to the genera Crassula and 
Mesembryanthemum. Perennial grasses are Conspicuous and 
often become dominant where the covering of shrubs has been 
removed. 

As is to be expected in an area subject to well defined wet 
and dry periods seasonal changes in the vegetation are strongly 
marked. During the long, hot summer the soil, except near 
permanent water, becomes parched and dry. 'The barren 


1 Juritz, 1910. 


* 
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appearance of the Flats at this time of the year is largely due to 
the absence of living herbaceous plants among the dust-covered 
bushes, and is intensified by the withered remains of annuals and 
grasses of the previous growing season and the shrivelled and 
discoloured leaves of succulents. With the exception of the rare 
Salix hirsuta—which is confined to the river banks—no true 
deciduous shrubs occur; but Montimia acris and Pelargomniwwm 
multifidum shed their leaves during prolonged drought. Most 
of the geophytes are entirely underground at this season, though 
some such as Pelargonium barbatum, P .asarifolium, P .trifoliatwm, 
Carum capense, Lichtenstemia, Beiliana, Anmesorhiza montamna, 
Bulbime favosa, 'Tulbaghia acutiloba, Ammocharis falcata, 
Gladiolus brevifolius and several species of ËEriospermum and 
Urgimea ower in the summer and early autumn and produce 
their leaves in the rainy season. (Conspicuous among the plants 
to be found in flower late in the autumn are Forbesia plicata, 
Ianthe minuta, Pauridia hypoxidoides and several Species of 
Oxalhs. With the falling of the winter rains the aspect of the Flats 
changes rapidly. . The ground in places soon becomes sodden and 
the ditches and hollows f11 with water, while the change in colour 
due to fresh vegetative growth is strongly marked. Early in the 
rainy season the soil between the bushes is often covered with a 
green carpet of seedlings—many of them belonging to the alien 
flora and some to native annuals which flower later in the year. 
Only two per cent. of the Flats” plants flower normally throughout 
the year; conspicuous among them are Polygala Garcim, 
Salvia africana and Lobelia coromopifolha. ln striking contrast 
to these are many of the bulbous plants and sbrubs which have 
a short and clearly defined flowering period. 

The percentage of native Angiosperms, including varieties, 
found in flower during each month of the year out of a total of 
7a8 is as follows :— 


Jan. Feb: Maréh April May June July Aug. Sept. Oct. Nov. Dec. 
op17.1 . 18:6 20:5 90.2 16.8 12.4 18.8 85.83 dS2 461 41.3 *20.d 


The above percentages, which are based on records extending” 
over a number of years, bring out several points of interest. The 
number of plants in flower during the three wettest months of 
the year (May, June and July)—when vegetative activity is at a 
maximum—is comparatively small, June with the heaviest raintalf 
(4.02 in.) having only 12.4%. Floral activity is greatest from 
August to November, reaching its maximum in September with 
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48.2% of the plants in bloom. 'The percentage for the months 
of January and February is relatively low, but there is a slight 
rise in the autumn, usually coinciding with the early rains which 
begin towards the end of March.” 

Over 19% of the above are wind-pollinated—the great 
majority of these belonging to the Monocotyledonous families 
Graminaceae, (Cyperaceae and Restionaceae. Among wind- 
pollinated Dicotyledons Cliffortia ruscifolua, Passerima vulgaris 
and Nenax hirta deserve special mention, the two former being 
very abundant in sandy soil and the latter one of the character- 
istic plants of the “grey bush” community to be described later. 
A study of the pollinating insects of the Stellenbosch Flats has 
been begun in connection with the Department of Zoology of the 
University, and the results will be published later in a joint 
paper. 


10. LIEE-EORMD: 


In the classification of the life-forms of local species the 
system of Raunkiaer* has been used. This system is based largely 
on the position, with relation to the soil surface, of the buds which 
continue vegetative growth. 'The period of rest is here the dry 
summer. Of Raunkiaer's ten main classes Stem Succulents (S) 
and Epiphytes (E) are unrepresented, except for the rare 
Euphorbia arceuthobioides—the slender stems of which are 
somewhat fleshy and bear reduced leaves—and the two parasites 
(Cassytha and Loranthus. Very few of the Phanerophytes (trees 
and shrubs) grow to a height of over 25 feet. Even such species 
as Olmia cymosa, Ilex capensis, Olea verrucosa, and Podocarpus 
latifolius only occasionally reach this height and are better 
included in the Microphanerophytes (M) (trees or shrubs of 6—25 
feet). Raunkiaer's remaining groups—Nanophanerophytes (N) 
(undershrubs and shrubs 10 inches to 6 feet in height); Chamae- 
phytes (Ch) (plants with buds at ground level or not more than 
10 inches above i0); Hemicryptophytes (H) (plants with renewal 
buds in or just below the soil level); Geophytes (G) (plants with. 
buds at deeper levels and usually with underground storage 
organs); Helophvtes and Hydrophytes (HH) (marsh and water 
plants) and 'Therophytes (Th.) (annuals) are all represented. 


1 (Of. Michell, 1992. 
2 Smith, 1913. 
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Bews' has emphasised the difficulty of tabulating accurately the 
growth forms of many of the Natal plants, and the same difficulty 
has been encountered in the study of the Stellenbosch flora. Some 
species might be classed egually well under two distinct life- 
forms, while others vary much in Size and habit according to 
their environment. 'The biological spectrum given below was 
obtained by classifying the life-forms of 678 native plants out of 
a total of 744. Raunkiaer's Normal Spectrum—representing the 
flora of the world—is given in addition, and also the spectra of 
certain other areas for comparison. 


BIOLOGICAL SPEGTRA.* 


Potal No. Percentage of Species belonging to 
et each Tife Form. 
Species 

Analysed. | S. |E.| MM. | M.| N. Ch. H|G.| HH.ITh. 
Normal Spectrum  ... s A00 Le 610 9 273 1 3 
Georgia (Easter N. Am. is 717 0-1) 0-4) 5 7 1 | 4 55] 4 6 8 
Danish W. Indies  ... 904 2 d 51 2asl30e 12. 9a 3 1 r14 
Death yy N. Am.) 9294 8 |—|— EI Me ie 2 52 
Tceland . H Ee ed 399 — 92 1a 54 MO | 10 1 
Denmark Ë ke; 1,084 DY 28.3 50 MH MI jie 
Madeira Towlands AAS sk) 913 —— dd 2 EENS Moed 
Libyan Desert (Egypb) od 194 —— 3.) 921 20 AE AE 
Seychelles Ee et 958 ja 100 2a 4 6 ME 3 2 16 
Long Island (U.S.A. 719 EE os 6a He s3 200 IE id 
Mount Lofty (S. Aust.) 3 ... se9 || lies) od 8 25 Re od HZ Ra 
Flinders Island (total flora)4 109 ——— 9 98 17 |6|1|— |a9 
Flinders Island (excl. aliens)” 83 EE dIE EA] 
Natal ... id. el 3034 Ee 5 14 14 19 18 HS | 5-5 |6-5 
Stellenbosch Flats Os DA 678 —)|— — 4 18 15 1 135 5 DE 


As will be seen from the above table, trees—even of moderate 
height—are poorly represented on the Stellenbosch Flats. 'The 
majority occur along the river banks, though a few of the taller 
shrubs of the Protea bush occasionally exceed the height of six 
feet. Lycium afrum and (ymmnosporia buxifolia are the only 
species which show thorn development. 


1 Bews, 1916. 

2 Smith, 1913. 

3 Adamson and Osborn, i924. 
4 Osborn, 1995. 

5 Bews, 1916. 
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The most striking feature brought out by the table is the 
large proportion of Geophytes (35%) which is more than half 
as large again as for any of the other areas. In these plants 
the vegetative buds are protected by a layer of soil during the 
heat of summer. 'The underground storage organs belong to 
many distinct morphological groups—bulbs, corms, rhizomes, 
tubers and #leshy. roots being represented. Many of the social 
Monocotvledons such as Homeria, Geissorhiza and Micramthus 
multiply freely by means of cormlets. Perhaps the most striking 
instance of -abundant ''bulbil”” formation is that of a form of 
Gladiolus cuspidatus growing in damp soil, but not found in 
flower. About one guarter of the geophytic species are Dicoty- 
ledons. The family Oxalidaceae is responsible for 17, Geraniaceae 
for 9, Umbelliferae for 8 and Compositae for 7. One of the most 
remarkable of the Dicotyledons geophytes is Brachystelma 
crispum belonging to the family Asclepiadaceae. 'The swollen 
root of the specimen photographed (Fig. 3) was' sê inches across 
and 2 inches thick and weighed more than a pound. (Over 100 
Aowers were counted on this single plant. Among the 
Monocotyledons special mention must be made of the genus 
Eriospermum belonging to tke family Liliaceae. Of the 9 species 
which occur on the flats the larger such as E. Pubescens produce 
tubers which may weigh well over half a pound, while adult 
tubers of EF. spirale are only a fraction of an ounce in weight. 
Many of the geophytes show a marked preference for certain 
definite types of soil. (Carum capense, Schisodium Bolusii, 
Othonma Pinnata, O. heterophylla, Gladiolus maeulatus, Hespe- 
ranlha vadiala, lanthe ovata, Urgimnea Dregei, U. pygmaea, 
Iriospermwum fasciculatum and many others are only found in well 
aerated, sandy soil. On the other hand Anmesorhiza montana, 
Lichtensteinia Beiliama, Eriospermum parvifolium, E. Spirale, 
E. graminifoliwm, Urginea Ecklomii, U. minor, Ormthogalum 
pilosum, O. Pygmaewm, Chlorophytum tuberculatum, and Hespe- 
rantha vadiata var. caricima inhabit more compact soils with a 
large percentage of clay and silt. Some of the geophytes are 
restricted to areas which are more or less inundated during the 
rainy season. Among these may be mentioned Oenanthe fili- 
formis, ËEriospermum  cermuum, Urgimnea gracilis, lamthe 
Schiechteri, Watsomia roseo-alba, (Gladiolus erectflorus and 
Romulea chloroleuca. 
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As has already been stated there is little or no permanent 
standing water on the Stellenbosch Flats. During the wet season 
all gradations are met with between low-lying, flooded patches 
of almost level ground and fairly deep pools. With the return 
of summer this surface water gradually disappears. 'Typical 
Hydrophytes are conseguently few in number. Most of the 
Helophytes or marsh plants belong to the family Cyperaceae. 
Others which may be noted are the following :—Typha australis, 
(wnmera perbensa, Juncus lomatophvllus and Eragrostis Sarmen- 
losa. 


The percentage of 'Therophytes or annuals given in the 
biological spectrum is 13—the same as for the normal spectrum. 
This figure would have been considerably higher had .he species 
analysed not been confined to native plants. Several of the 
annuals such as Heliophila Pusilla, Microcodom sparsiflorwm, 
Lobelia debilis, Mesembryanthemum crimiflorum, Dimorphotheca 
Pluvialis, and Arctotis leplorphiza often occur in such abundance 
as to form patches of colour during the flowering season. 


A comparative study of the table of biological spectra shows 
in a very striking manner the effect of the climate—more especially 
the long, dry summer ' and wet winter—on the Stellenbosch 
vegetation. 

The subjoined table of leaf-size classes of Phanerophyies will 
give some idea of the predominating leaf forms of the native 
vegetation. According to Raunkiaer's' system Leptophylls are 
simple leaves with an area of less than 25 sg. mm.; Nanophylls 
have an area between 28 Sg. mm. and 225 SO. mm.; 
Microphylls between 225 sg. mm. and 2,025 Sd. MM; 
Miesophylls between 2,023 and (18,225 SA. mm.; Macro- 
phylls between 18,225 sa. mm. and 164,025 sg. mm. and Mega- 
phylls are larger than 164,023 sg. mm. A plant whose leaves 
are distributed between |.eptophylls and Nanophylls is regarded 
as a Lepto-Nanophyll, etc., while compound leaves are placed 
in a separate class. 'The percentages for the 133 Phanerophytes 
analysed are as follows :— 


Lept. lLept-Nan. Nan. Nan-Micr. Mier. Micr-Mes. COomp. 
osd2 2 dd 11 16 3 15 


1 Fuller and Bakke, 1918. 
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lt will be noted that Leptophylls constitute 42% while Macro- 
phylls and Megaphylls are unrepresented. 


In the detailed account of the plant communities given later 
the leaf-form spectrum and leaf-size classes have been calculated 
for each of the chief communities. 


Climbing plants or Lianes, Parasites and Insectivorous plants 
— none of which appear as special classes in the table of Biological 
Spectra—are all represented. Bews' has drawn attention to the 
high proportion of Lianes which occur in the Natal flora. Even 
including herbaceous plants the record for the Stellenbosch Flats 
is under 3% and the majority of these are found along the river 
banks. Among them are the following :—Cissampelos 
capensis, Dolichos gibbosus, Fagelia bitumimosa, Secamonc 
alpini, Cynanchum africanum, Microloma tenuifolia, Cyphia 
volubilis, C. digitata, Kedrostis mama, Zehmeria Scabra, and 
several species of Asparagus. (Cullumia setosa, which often 
forms a dense tangle outside the forest fringe, may perhaps be 
included. 


In addition to seven species belonging to the hemi-parasitic 
genus Thesium the only parasites found are Harveya purpurea, 
Orobanche ramosa, Melasma Sessilkflorum, Cassytha ciliolata, 
and a species of Viscum. lnsectivorous plants are represented 
by three species of Drosera and by Utricularia capensis. 


T. NATURE. OF. ORIGINAT VEGETATION. 


Accounts given by early writers as well as information 
furnished by some of the older inhabitants of the town, supple- 
mented by the study of the scattered remnants of the original 
flora, make it possible to reconstruct the vegetation of the valley as 
it was when Van der Stel first entered it. 'The river banks were 
then covered with a wide belt of fringing forest which extended 
over a great part of the Third River Terrace. 'The better drained 
parts of the Second and 'Third 'Terraces—strewn with water-worn 
boulders—bore a sclerophyllous vegetation dominated by tall 
shrubs of Protea, Leucostermum and Dodomaea similar to that 
still to be seen in the southern part of Marais Park, but with 
the addition of scattered, xerophytic trees. 'Traces of these larger 


t Bews, 1916, 1925. 
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shrubs may still be found on the First Terrace, on the com- 
monage, and on some of the properties bordering Victoria and 
Hofmeyr Streets; but they are fast disappearing. ln the larger 
depressions, where water collected during the winter, a swamp 
vegetation flourished; and it is probable that low-growing 'grey- 
bush” similar to that existing to-day occupied the more clayey 
parts of the Second Terrace. Wandering bands of Hottentots 
must often have visited the valley in search of pasture for their 
stock or to gather the wild almonds which grew along the river 
banks, while herds of antelope and zebra came down from the 
higher ground to graze during the winter months. 


Of the four sguare miles which comprise the Stellenbosch 
Flats only about a guarter bears natural or semi-natural vegeta- 
tion to-day; the remainder is covered with the buildings of the 
town or with plantations, orchards and vineyards. 


i2. AGENGCIES WHICH HAVE BROUGHT ABOUT 
CHANGES IN THE ORIGINAL VEGETATION. 


In addition to the deliberate clearing of the alluvial ground 
of the Third Terrace for cultivation and the felling of the taller 
native trees by the settlers for timber and fuel, the natural forest 
of the river banks has shrunk still further as the result of com- 
petition with introduced trees such as oak, pine, poplar and 
willow. 'The majority of the larger shrubs originally scattered 
over parts of the Second and Third 'Terraces have been removed 
for fuel and ever the lower growing vegetation has become far 
less dense than it was some years ago. On the golf course much 
of the plant covering has been, until recently, little interfered 
with, though the fairways have been cleared of shrubs and the 
larger bulbous plants. During 1923-24 over 500 bulbs of 
Ammocharis falcata alone were uprooted in this area. On the 
north-eastern part of the Flats a large amount of gravel and sand 
has been removed, with the result that the original vegetation 
has been destroyed and the surface level lowered, often to a depth 
of several feet. Artificial pools have freguently resulted from the 
local removal of the surface soil. 'The banking of the Eerste 
River to keep it within its present channel and the digging of a 
new water course—the Mill Stream—may also be mentioned, as 
well as alteration in the channels of some of the intermittent 
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streams such as the Karnmelk Spruit. During the last twenty 
years many of the showier flowers have lessened. considerably in 
number as the result of indiscriminate picking, and the same is 
true of the ferns along the river banks. Of the wild animals 
which two and a half centuries ago visited the valley only a few 
hares remain, but excessive grazing by domestic animals has 
done much to alter the natural vegetation. Not only are grasses, 
sedges and  restiads close-cropped but even shrubs such as 
Montinia, Psoralea and Cliffortia are browsed in the dry season. 
The extent of the alteration due to over-grazing may be gauged 
by contrasting the rank vegetation of enclosed and protected 
ground with the sparse plant growth of adjacent areas where 
stock are regularly herded. ln contrast to the slopes of the 
neighbouring mountains where fires are of freguent occurrence 
the vegetation of the Flats has suffered little from veld burning. 


Considering the long period of time that has elapsed since 
the settlement of Stellenbosch was founded and the many destruc- 
tive agencies which have been at work since then it is surprising 
that so much of the vegetation has survived. But the town is 
extending rapidly and one realises with regret that before many 
years have passed most of the natural plant growth of the Flats 
will have disappeared completely. Fortunately for all who take 
an interest in the native flora a piece of ground—Marais Park— 
at the top of Victoria Road covering an area of 26 morgen (53 
acres) has been set aside as a public park and nature reserve. 
This area is covered with an exceedingly rich and varied natural 
vegetation which has been little interfered with. 'The Town 
Council is to be congratulated on its decision to leave intact the 
greater part of the natural vegetation, and it is hoped that steps 
will be taken to remove to Marais Park rarer plants from other 
parts of the commonage before these are built over. lt is 
impossible to overestimate the value of such a nature reserve to 
the students of the educational institutions of the town, as well 
as to others interested in the native flora, and to visitors from 
Overseas. 


Several of the owners of property abutting on the Eerste 
River and Mill Stream are wisely preserving the native trees and 
shrubs, and the University of Stellenbosch would do well to 
procure and keep intact a part of the rapidly diminishing riverside 
vegetation. 
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13. PLANT COMMUNITIES. 


Protea Bush (Protea Macchia). A considerable part of the 
Stellenbosch Flats is covered with a layer of water-worn stones 
intermixed with coarse sand. Soil of this type' bears a heath-like 
vegetation which reaches its climax in Protea bush—a community 
for which Bews? and Adamson' have suggested the appropriate 
local name “fynbos” in place of the Mediterranean term 
'*Macchia”” now generally used. 'There is conclusive evidence 
to show that the taller shrubs formerly covered a much larger 
area than they do 'to-day, and that constant removal of the 
coarser growth for fuel, combined with heavy g@razing, is pre- 
venting the re-establishment of the climax. 'The vegetation of 
part of the south-eastern portion of Marais Park has been little 
interfered with of recent years, and may be looked upon as 
representing the climax for well-drained sandy and gravelly soil 
of a fair depth. A few of the Protea melldfera shrubs in this 
area are of great age and show a main stem of seven inches 
diameter, the lower branches spreading widely and often lying 
prostrate on the ground with the ends growing sub-erect. 'The 
circumference of some of these larger bushes measured outside the 
spreading branches is from 60—Zo feet and the height of the 
crown from S—Io feet. 'The common wild olive, Olea verrucoSa, 
though it has disappeared almost entirely from Marais Park, is 
Freguent in soil of this type and often attains the height of 13 feet 
or more. Some of the more striking groups which have persisted 
are indicated in the vegetation map. 

Most of the taller shrubs belonging to the Protea bush bear 
relatively large, leathery leaves which are often set vertically. 
Between these larger shrubs the ground is covered with a tangle 
of smaller, heath-like bushes belonging to a number of different 
species. Associated with them and often becoming dominant 
where the climax has been interfered with are numerous grasses, 
restiads, geophytes and annuals. 

Outside the Park enclosure most of the larger shrubs have 
been removed and the ground is heavily grazed. Here the aspect 
of the vegetation is determined for the most part by the smaller, 
heath-like shrubs. 'This altered or degraded Protea bush may be 


1 See Soil Samples 1—B8, p. 10. j 
2 Bews, 1916. 
3 Adamson, 1927. 
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looked upon as a modified sub-climax which is kept approximately 
stable by grazing and by human interierence. Tie Fehict 
dominants of this community are Passerina vulgaris and Clifforlia 
ruscifolia; but Eriocephalus wmbellulatus and Montimia acris may 
also appear either as co-dominants or sub-dominants. Where 
many of the bushes have been removed for fuel and grazing is 
exceptionally heavy the vegetation is an open one. The species 
met with in the sub-climax are for the most part the same as 
occur in the climax, but geophytes and annuals are relatively 
more abundant and the floral display of many species such as 
Priestleya sericea, Monsomia speciosa, Dimorphotheca pluwvialis, 
Othonna pinmata, Moraea edulis var. longifolia, Hesperamtha 
radiata, Oxalis luteola, Mesembryanthemum `crimiflorum and 
others is often very marked. 'The effect of the destruction of the 
crown and continued grazing on the few specimens of Olea 
verrucosa which remain has been to transform them into dwarfed 
and stunted shrubs 1—2 feet high and profusely branched from 
the base. As will be seen from the vegetation map numbers of 
large or small islands of this sub-climax occur in the “grey bush” 
of the Second River Terrace. 


The vegetation of much of the First River Terrace" must also 
be regarded as degraded Protea bush, though it differs in certain 
respects from that of the area just described. 'The part within 
the golf course enclosure still bears a dense covering of low 
scrub with scattered Olea verrucosa and a few rather stunted 
Protea bushes, but much of the taller vegetation has been 
removed from the unfenced portions. A number of species 
belonging to the hill-side flora which are either unrepresented 
or rare on the lower parts of the Flats occur on the First River 
Terrace. Among these may be mentioned Bobartia spathacea, 
Roella ciuliata, Lobela coromnopifolia, Anthericum Schultesu?, 
Geissorhisa excisa, Pelargonium trifoliatum, Gladiolus temellus 
and Schizodium flexuosum. 


No attempt will be made to give a complete list of the flora 
of the Protea bush, which is an exceedingly rich one, but a few 
of the more characteristic plants may be mentioned. 'The onlv 
trees met with are Olea verrucosa and the introduced Pimus 
pinaster. Adamson,” when commenting on the absence of trees 


1 See Soil Sample 11, p. 10. 
2 Adamson, 1997. 
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from the sclerophyll communities of Table Mountain endorses 
Marloth's' opinion that the absence of trees is largely artificial. 
The widespread occurrence of (Olea verrucosa in the Protea 
bush of the Stellenbosch Flats confirms this view. It should be 
noted that (. verrucosa is one of the most xerophytic of the trees 
of the forest community. 'The stomata, which are confined to 
the under surface of the leaf, are protected by a dense covering 
of peltate scales which in the younger leaves often cover the 
upper surface as well. 'Fhe outer epidermal walls reach a thick- 
ness of 20 u while thick-walled fbres run parellel to the leaf 
surface just below the upper epidermis and also penetrate the 
Spongy mesophyll. Several of the larger shrubs such as Gymmno- 
sporia laurina, Dodonaea Thunbergii, Protea mellifera, and Rhus 
angustifolia occasionally reach a height of over six feet, the former 
in rare instances attaining tree-like dimensions. All of these 
bear flat leaves of the sclerophyll type. Among lower shrubs 
with similar leaves are Leucospermum conocarpum, Protea Pul- 
chella, P. neriifolia, Myrsimne africana, Leucadendrom adscendens, 
L. lanigerum, Saloia africana and Montimia acris. 'The leaves 
of many of the above are brought into the vertical position by a 
twist at the base, the stomata being egually distributed on both 
surfaces. Leucospermum conocarpum, which is described by 
Adamson? as possessing a single main stem, is here branched 


from the base and forms a hemispherical bush.  'The great 
majority of the smaller shrubs have ericoid, pinoid or scale-like 
leaves.  Among thse may be mentioned Passerina vulgaris, 


Cliffortia ruscifolia, Metalasia muricata, Diosma vulgaris, Erioce- 
bhalus wmbellulatus, Polygala Garcini and species of Aspalathus, 
Erica, Struihiola, Anthospermum, Cluytia, Muraltia, Phylica and 
Thesium. Geophytes, which make up one-third of the vegetation, 
belong for the most part to the petaloid Monocotyledons, though 
several Dicotyledonous families, such as Composilae, Geramaceae, 
Umbelliferae, and Asclepiadaceae, also include species with sub- 
terranean renewal buds. 'The genera Oxalis, Pelargontum and 
Othonma are together responsible for no fewer than 25. With 
the exception of Zygophvllum sessilifoluum, Bulbine Praemorsa, 
B. favosa and a few centric-leaved species ol Urginea the leaf 
succulents belong to the genera Mesembryanthemwm and Cras- 


1 Marloth, 1908. 


2 Adamson, 1927. 
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sula. Annuals which make up over 12 per cent. of the flora 
include (Gorteria peronata, Grammanthes gentiamoides, Felicia 
temella, Cenia lurbinata, Relhamia sessiliflora, Dimorphotheca 
pluvialis, Lobelia debilis, Wahlenbergia capensis, Arctotis leptor- 
hiza, Manulea cheiranthus, Sebaea exacoides, Phyllopodiwm 
Pumilum, Polycarema capillaris, and species of Nemesia, Micro- 
codon, Hebenstreitia and Senecio. Among the restiads are 
Pestio cuspidatus, R. gaudichaudianus, R. triticeus, Leptocarpus 
vimimneus, Thamnochortus fruticosus, T. dichotomus, Willde- 
nowia striata and W. arescens. Perennial @rasses and sedges of 
tufted habit form a feature of the vegetation, more especially in 
places where the original covering of bush has been interfered 
with. Some of the more striking are Cymbopogon margumatus, 
Hyparrhenia hirta, Pentaschistis curvifolia, Aristida capensis, A. 
vestita, Ihrharta villosa, EF. longifoha, I. calycima, Festuca 
scabra, Ficimia $cariosa and F. bulboSa. 

It is probable that the Protea bush of the Stellenbosch Flats 
has much in common with the community, also dominated by 
Protea mellifera, briefly referred to by Adamson! as occurring on 
Table ` Mountain is sand at low levels. As he omits details, 
however, a comparison of the life-form spectrum obtained from 
a Study of 345 native plants belonging to the Stellenbosch Flats 
community with those given by Adamson for the Protea bush 
on the east and west sides of 'Table Mountain is appended. 
Raunkiaer's normal spectrum is given first for reference. 


Fotal Percentage of Species belonging to each 


NO. St Life Form. 

Species 

Analysed. | S. E.| MM. M.| N. |CL.| B. | G. HH.| Th. 
Normal Spectrum  ... A00 il oa 6 |17 | % 9) 27 3 1 13 
Protea Bush, West 
Side dl. MS 93 — —) — HE af | ie | ike GES || — 7 
Protea Bush, East 
Side, T. MM... , 91 — —) — 4 do) id 1620 5 


Protea Bush, St. Elts. 
(including stages in 
its regeneration) ... 354 —— —| 1 | 17:5! 20 |12-5|846:5) — 19:5 


On the Stellenbosch Flats the taller shrubs make up only 1% 
of the total vegetation as against 4% for each of the Table Moun- 
tain communities. [Further striking differences are the smaller 


1 Adamson, 1997. 
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percentage of Nanophanerophytes and Hemicryptophytes in the 
Stellenbosch community and the larger number of Geophytes and 
Therophytes. lt must not be forgotten, however, that Adamson 's 
lists were made from samples of the climax communities only, 
while the Stellenbosch Flats spectrum is based upon a general 
list of native plants, the greater number of which occur in seral 
communities leading to the climax. j 

Nanophanerophytes do not contribute as high a percentage 
to the local spectrum as might be expected from the general 
appearance of the vegetation. This is partly due to the dominance 
or sub-dominance of a few species over a considerable area. Tt 
is also probable that the stunting of some of the species as the 
result of grazing, etc., has increased the Chamaephytes at the 
expensé of the Nanophanerophytes. 'The percentage of annuals 
(Therophytes) approximates very closely to that given by Raun- 
kiaer in his normal spectrum and would be still larger were 
members of the alien flora included. But the most striking fact 
brought out by the spectrum is the very large percentage of 
Geophytes as contrasted with the 3% of the normal spectrum. 

A consideration of the leaf size classes of the Phanerophytes, 
i.e. plants with a stature of over 25 cm., gave the following 
percentages :— 


Total exsamined. lLept. Nan. Nan-Micr. Micr. (omp. 
65 69% 14% 9% 9% 6% 


The numerical preponderance of the smaller bushes of the 
ericoid type over the larger leaved dominants of the climax is 
clearly brought out in the above table. 'The leaflets of several 
of the plants included in the last column conform to the same 
type. 

A microscopic examination of the distribution of stomata in 
21 flat-leaved shrubs belonging to the leaf classes Nanophyll to 
Microphyll showed that 17 had the stomata distributed fairly 
egually over both surafces, while only four had stomata confined 
to the lowest surface. 'This result is in striking contrast with that 
obtained for the fringing forest to be considered later. 

As has already been stated, the disappearance of the climax 
of this community is due, for the most part, not to periodic 
burning, but to the removal of the larger shrubs for firewood, and 
to grazing. 'The following observations on the re-establishment 
of the climax or on stages in its regrowth may be noted. 
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(a) During and after 1922 the Stellenbosch Municipality has 
from time to time sold building plots on the commonage in the 
neighbourhood of Merriman Avenue. Two of these were fenced 
in by the owners, but otherwise left undisturbed. 'The original 
vegetation was dominated by low growing shrubs of Passerma 
vulgaris and Cliffortia ruscifolia. After an interval of about three 
years the difference between the plant covering of the fenced and 
unfenced ground is very marked. Not only is the growth of 
ericoid shrubs in the enclosure more luxuriant, some of the 
Cliffortia bushes in particular reaching a height of five feet, but 
the flat-leaved Leucadendron adscendens which is rare and very 
stunted outside the enclosure is a conspicuous element of the 
vegetation and Hlowering freely. 

` (b) A small piece of sandy ground near one of the University 
buildings was cleared and levelled in June, 1925. Introduced 
weeds belonging to over seventeen different species first took 
possession of this cleared patch, but before long numerous 
seedlings of perennial dicotyledons appeared among them, the 
most abundant being Passerina vulgaris, though representatives 
of seven other genera were noted. Some of the Passerina 
seedlings reached a height of over six inches in about eighteen 
months. 

(c) Since the area known as Marais Park was enclosed in 
1018 the larger shrubs, more especially the Proteas, which were 
formerly massed in the south-eastern section, are gradually 
recolonising much of the sandy and stony ground. Young plants 
in all stages of development may be seen, especially in the 
neighbourhood of some of the larger shrubs. Unfortunately the 
re-establishment of the climax is being prevented in some parts 
by the rapid spread of Pimnus Pinaster. 

(d) At intervals during the last eight or nine years portions 
of Marais Park have been cleared of the smaller bush and surface 
stones in connection with the original scheme of park develop- 
ment. 'This partial clearing has, in each case, resulted in a 
marked increase in the number of grasses, followed sooner or 
later by the re-establishment of the ericoid shrubs which formed 
part of the original vegetation. Before this regrowth is complete 
one or more ericoid species, not conspicuous in the original 
cCommunitv, often attain temporary dominance. As an example 
may be mentioned the great abundance of the green root-parasite 
Thesium funale on a cleared patch of sandyv soil covered with the 
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perennial grass Ehrharta calycima. After an interval of over three 
vears jhrharta €alycima has been largeiv replaced by Eragrostis 
curvula, and with the lessening of its host plant the parasite has 
become rare. 'The original covering of ericoid shrubs is being 
9gradually re-established in this area, conspicuous among them 
being the somewhat showy leguminous bush Aspalathus wnifolia. 

The most marked effect of the partial destruction of the 
original vegetation which occupied the sandvy, southern section 
of Marais Park has been an enormous increase of the ericoid 
shrub Elytropappus glandulosus?. 'This species behaves here 
in much the same way as the “rhenosterbos,” Elytropappus 
rhinocerolis, does on stiffer soils throughout the south-western 
districts. 

(e) About eight years ago a small part of the Protea bush 
near the centre of the community was destroyed as the result of 
an accidental fire, the Proteas and many of the smaller ericoid 
shrubs being killed outright. Numbers of Protea seedlings 
appeared on the ground formerly occupied by the parents, and 
to-day the vegetation of the burnt area is indistinguishable from 
that immediately surrounding it. 

() In June, 1924, part of the vegetation in Marais Park to 
the north of the central walk was destroyed by uprooting and 
burning, and many of the surface stones were removed. ln the 
middle of the cleared area a strip about 30 feet wide, running 
approximately east and west, was left untouched. 

This strip is covered with a dense growth of the smaller 
sclerophyllous shrubs, some reaching s5 feet in height. North 
of this strip the soil becomes gradually more clayey and the 
original vegetation, here completely destroyed, had shown a 
corresponding transition to grey bush. By October of the same 
year grasses had taken possession of the cleared area, Briza 
maxima being dominant on the clayey soil and the perennial 
Eragrostis curoula conspicuous on the more sandy. 

Two years later Senicio Pubigerus was found scattered some- 
what thickly over the clayey ground. Small plants of Relhamia 
ericoides, Nenax hirta, and Arthrosolen laxus—the original 
dominants of the grey bush—which had arisen from seed, were 
locally freguent, while Briza maxima though still abundant was 
1ess conspicuous than the perennial Lasiochloa longifolia. 

The following shrubby plants, most of them characteristic 
of the grey bush community, were also noted :—Ifloga laricifolia, 
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Pelargonium multifidum, Gmidia sericea, Eriocephalus wmbellu- 
latus and a species of Thesium. Lotononis oxyptera was locally 
freguent and reproducing from seed. Among the geophytes were 
Cyanella capensis, Ornithogalum thyrsoides, Micramthus fastu- 
losus and Pelargonium rapaceum. In addition to Lasiochloa 
longifolia already mentioned other perennial grasses such ae 
Achneria Ecklonii, Brizopyrum capense, and species of Ehrharta 
and Pentaschistis occurred, while the fern, Mohria caffrorum was 
locally freguent. It was obvious that many of the above were. 
survivors of the original vegetation which had regenerated from 
the roots. 


The more sandy part of the transition zone! still bore a dense 
growth of tall, perennial grasses with ËErasgrostis curoula 
dominant. Dotted here and there among the grasses were small 
plants of Passerina vulgaris, Eriocephalus, wmbellulatus, Ifloga 
laricifolia, Salvia africana, Psoralea decumbens, Royena glabra, 
and Senecio Pubigerus, a few of which had apparently sprouted 
after burning. Lasiochloa longifola, Relhamia ericoides, and 
Nenax hirta, so abundant on the clayey ground, were inireguent. 


The vegetation on the sandy ground lying nearer to the 
central walk had been less completely destroyed than that of the 
areas just considered and some of the larger shrubs had been left 
intact. After an interval of two years this ground was found 
to be covered with a dense growth in which tall, perennial grasses 
predominated, while restiads were freguent. Among the grasses 
and restiads were scattered bushes belonging to a number of the 
smaller sclerophyll species characteristic of the Protea scrub. 
Some of the latter, such as Borbomia cordata,” formed definite 
colonies on sites originally occupied by the parent bushes. 


The whole of the above areas were again examined in Novem- 
ber, 1928, some four and a half years after the original vegetation 
had been destroyed. On much of the stiffer soil small shrubs 
of Relhania, Nenax and Arthrosolen formed an open community, 
though in places the latter was dominant. Lasiochloa longifolia, 
Briza maxima and Ornithogalum thvrsoides stil occupied much 
of the space between the bushes. ,Senecio pubigerus, which was 
SO CONSPicUOUS an element of the vegetation two years earlier, 


1 See Soil. Sample 8, p. 11. 
2 (1. Michelt, 1992. 
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had almost entirely disappeared and scattered bushes of Eriocr- 
Phalus wmbellulatus had become established. 


The growth of Eragrostis curyula on the transition zone was 
as dense as ever, the closely crowded flowering tufts suggesting 
a field of corn. 'The regrowth of the somewhat mixed vegetation 
which originally occupied the ground was here taking place very 
slowly. As the ground became still more.sandy Eragrostis 
curvula was replaced to a great extent by Ehrharla calycina and 
E. villosa and the regrowth of the original sclerophyllous vegeta- 
tion was more rapid. Still nearer the central walk the ground 
was found to be almost covered with small, sclerophyllous bushes 
belonging to many species and reaching a height of 1—# feet. 
Scattered among them were tall shrubs of Dodonaea Thunbergu, 
Osteospermum Spimosum, etc. which were survivors of the 
original vegetation, while perennial grasses were still freguent, 
The whole plant covering obviously represented a fairly late stage 
in the re-establishment of the climax. 


The fate of the colonies of Borbomia cordata which were so 
Conspicuous a feature two years earlier deserves some mention. 
As has already been stated these arose after burning on the sites 
originally occupied by the parent bushes, the action of the fire 
having hastened the germination of the seeds. 'These shrubs 
outstripped in development the other sclerophyllous bushes with 
which they are usually associated but possibly because of the 
absence of necessary shelter almost all were killed during the 
dry summer of 1926. 'The very few that survived still show 
signs of scorching near the base. 'This was the more surprising 
as the tough, sharp-pointed leaves have the appearance of extreme 
xerophytism. Further evidence of the inability of this species 
to withstand severe drought was afforded by the death, after a 
very hot summer, of several individuals which had colonised a 
large road-gravel dump at the top of Victoria Road; while of the 
1s other species of sclerophyllous shrubs associated with them 
not one succumbed. 

The above examples, which could be extended, are sufficient 
to give some idea of the progress of succession on well drained 
sandy and gravelly soil. 

Grey Bush.—Contrasting markedly with the taller and darker 
green vegetation of the Protea bush and its sub-climax is a lOW- 
growing '@rey bush?” which covers finer soils containing a fairly 
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high percentage of clay and silt.” 'These soils are very hard 
and compact during the summer months, but are usually wet 
and sticky in the rainy season. As will be seen from the 
vegetation map this community in the northern part of Marais 
Park contains a slight admixture of certain ericoid shrubs which 
belong to the Protea bush, but on the lower-lying parts of the 
area mapped the species belonging to the two communities 
separate out very completely. 'There is no evidence to show that 
these finer-grained soils were ever occupied by Protea scrub, nor 
that the “grey bush” is a stage in succession leading to it; the 
“grey bush” must be looked upon as of the nature of an edaphic 
climax. In places where differences in surface level are not very 
strongly marked the change from Protea bush to “grey bush” 
is gradual, and a transitional Zone occurs in which the elements | 
of the two plant communities intermingle. In parts, however, 
where changes in level and soil character are abrupt, there is 
often a sudden transition from one type of vegetation to the other. 


The dominant member of the “grey bush” is usually the 
low-growing composite Relhania ericoides, but Nenax hairta, 
Ifloga laricifolia and Arthrosolen laxus often occur as co- 
dominants. In the neighbourhood of the small farm Fonteintjes- 
dorp, where the stony layer is covered with a top dressing of 
fine-grained soil from i—I4 ft. deep, derived from weathered 
oranite, Arthrosolen laxus is sometimes dominant, while a large 
consociation of Ifloga laricifoha occurs about mid-way between 
Merriman Avenue and Banhoek Road. 


Though most of the ground bearing this community is 
approximately. level, local depressions and elevations sometimes 
occur. The dominants of the `'grey bush” do not extend into the 
depressions which are marshy in the winter and bear a distinct 
plant growth to be considered later. 'The sandier and better 
drained elevations are covered with the smaller shrubs character- 
istic of the Protea bush. One of the largest of these ''islands” 
of Protea bush sub-climax is to be seen in the north-western part 
of the golf course and another is bisected by Merriman Avenue. 
During 1925 many Passerina and (Cliffortia shrubs which had 
penetrated into the “grey bush'”' were found to have died as the 
result of the prolonged period of intense heat earlier in the year, 
and these dead shrubs formed a conspicuous brown border around 


1 See Soil Samples 12—99, p. 10. 
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some of the smaller '“'islands.”'! lt was poticed that Passerina 
vulgaris died before Cliffortia ruscifolia. At the end of October 
and beginning of November when the Relhamia bushes are 
covered with yellow flower heads the distribution of the “grey 
bush” is very clearly marked. 


One of the most interesting communities met with in the 
climax is a society of Passerima, situated not far from Banhoek 
Road. lt consists of over so plants, some of them little more 
than seedlings, though the largest specimens are old and gnarled 
and reach a height of about a foot. 'The glaucous colour of the 
foliage is very similar to that of Relhania and Ifloga with which 
the plants are associated. ln size, colour, time of fowering and 
habitat this species differs entirely from the common P.vulgaris 
so abundant in sandy soils. 'Thoday” has suggested that the 
genus is one which might provide a useful group of indicator 
plants, and the study of the Stellenbosch species supports this 
view. 

lt is not only in habitat and in the paler colour and smaller 
size of its dominants that this association differs from the Protea 
bush, but also in the absence of broad-leaved sclerophylls and in 
its floristic composition. A comparison of the life-form spectra 
of the two communities is of interest. 


Total 
examined. M. N. Oh. EI. G. Mn 
Protea: bush! '. 354 do ME AE 
@rey bush. ar es ms ks) 45 10 


It will be seen from the above that Microphanerophytes are 
entirely absent from the “grey bush,” while Nanophanerophytes 
are represented by only 12% as against 17% in the Protea bush. 
The last figures do not sufficiently emphahise the smaller stature 

of the “grey bush” shrubs, most of which approximate to the 
lower limit of the class. An interesting fact brought out by the 
spectrum is the very high percentage of geophytes. 

Of the 13 Nanophanerophytes r1 (73%) are Leptophylls, as 
against 62% in the Protea scrub, 3 are Leptophyll-nanophylls, 
and one has compound leaves with leaflets of the Leptophyll type 


1 See Soil Sampies 9 and 10, p. 10. 
2 'Thoday, 1995. 
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AI the dominants of the “grey bush” are distinct from the 
small leaved shrubs which form so important an element of the 
Protea bush, and most of the species belonging to the other life- 
forms of the two communities are also different. 'The flora is 
not as rich in species as is the Protea bush, but many of the 
plants inhabiting the finer soils have proved to be of special 
interest. In addition to Relhamia ericoides, Ifloga laricifolua, 
Nenax hirta and Arthrosolen laxus, the following small shrubs 
occur :—Athanasia  capitata, Arthrosolen spicatus, Aspalathus 
spinosa, A. corymbosa, Pelargomniwm multifidum, Jlylropappus 
rhinocerotis and Muraltia trimervia. Among the herbaceous 
stemmed Dicotyledons are Hibiscus pusillus, Hallia alata, 
Lobelia variifolia and Hydrocotyle solandra. Mesembryanthemwm 
aristulatum and Crassula densifolia are the most characteristic 
succulents. Among the many geophytes belonging to the 
petaloid Monocotyledons are Hyacinthus corymbosus, Eriosper- 
mum parvifolium, E.spirale, E.gramimifolium, Oruithogalwm 
thyrsoides, O.pilosum, O.pygmaewm, Haemanthus Pumilio, 
Urginea Eckloni, U.gracilis, U minor, Chlorophytum tubercu- 
latum, Ammocharis falcata and Hesperantha radiata var. carica. 
The grasses include among others Lasiochloa longijolia, Achnena 
Ecklonii, Ehrharta capensis, Prionanthium pholiuroides, Briso- 
pyrum glomeratum and B.obliterwm. 


Except during the short flowering period of its chief 
dominant, Relhamia ericoides, the 'grey bush” community 
exhibits a monotonous, level growth of small, dull grey shrubs 
10 in. to 13 ft. in height, with grasses, restiads and geophytes 
among them. 'The absence of taller shrubs suitable for fuel 
accounts for the fact that until recently so large an area was 
covered with the climax. 'The dominants are not as a rule 
touched by grazing animals, but the dense growth of grasses 
and restiads which Hourishes where the climax has been inter- 
fered with is often eaten down to near ground level. During the 
last two years increasing scarcity of firewood has induced the 
coloured people living near the commonage to turn their 
attention to the ''grey bush” shrubs. 'The Relhania bushes in 
particular are likely to suffer, for in the winter when the ground 
is moist they can be uprooted with comparative ease. Until 
recently, too, this community had suffered little from veld burning, 
but early in the dry summer of 1927-28 a part of this vegetation 
on the golf course was destroyed by fires which had apparently 
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been lighted at several different points. 'The Relhania bushes, 
dominant over the entire area, had finished flowering some four 
weeks earlier, and were at the time thickly covered with old 
flower heads. From early in 1928 this burnt patch has been kept 
under observation; six permanent guadrats, each a sguare metre 
in extent, were laid down for more intensive study, and two 
guadrats were also pegged off in the neighbouring unburnt 
area for purposes of comparison. 'The results obtained thus far 
may be briefly summarised. Of the taller plants Relhania 
ericoides, Arthrosolen laxus and Elylropappus were killed 
entirely by burning, but dAspalathus spimosa, Nenax harta, 
Athanasia capitata and ASparagus sp. sprouted later from the 
base. Other plants that recovered after the fire are Hallia alata, 
(Gazania pinmata, Lobelia lutea, and fumcus Kraussi, in 
addition to restiads, perennial grasses and the many bulbous 
and tuberous geophytes which form so important a constituent 
of the “grey bush” flora. 


In May, 1928, the guadrats in the burnt area showed a 
remarkable development of petaloid Monocotyledons,* the number 
varying from 139 to 608 in the different guadrats and including 
Hyacinthus corymbosus, Pauridia hypoxidoides, Urgimnea minor, 
U.gracilis, Eriospermum parvifolkium, E.gramimifolimum, Wurm- 
bea capensis var., Haemanthus Pumilio, and Holothrix villosa. OË 
these Hyacinthus, Haemanthus, and the species of Eriospermum 
and Urginea had already fruited. Hyacimthus and Pauridia were 
abundant in most of the guadrats. Holothrix villosa, not yet in 
flower, appeared in 3 out of the 6 dguadrats, 53 plants being 
present in one of them. 'The small shrubs and half-shrubs which 
had survived the fire had already begun to develop renovation 
shoots, while Gasania Pinmata, Lobelia lutea and the restiads 
and perennial grasses were also sprouting from the base, and 
two of the latter were producing runners. ln two of the guadrats 
the vegetation seemed more advanced, suggesting that this part 
had been burnt somewhat earlier. As compared with the burnt 
areas the guadrats in the unburnt “grey bush” showed a smaller 
number of Monocotyledons, but the species noted were for the 
most part identical. Remains of dried colonies of Nosloc commune 
were found on both the burnt and unburnt ground. Éxcept for 
a few small plants of the annual (Cenia turbinata no seedlings 
were noted. 


1 ('f. Levyns, 1929. 
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A few weeks later the runners formed by the two perennial 
grasses Cynodon dactylon and Brizopyron glomeralum were very 
pronounced. In the former these runners, which occasionally 
reached the length of 100 cm., rooted freely at the nodes. The 
runners of Brizopyrum glomeratum on the other hand  rooted 
at the tip only, and as many as 25 varying in length irom 5 to 
s0 cm., were sometimes formed from a single tuit. 


About the middle of October—Ssome 10 months after 
burning—the guadrats were again studied. Most of the winter 
rain had fallen, and as stock had been kept out of the golf 
enclosure the whole of the burnt area was now covered with a 
dense, green growth. In four out of the six guadrats the annual 
grass, Vulpia bromoides, was dominant. 'The plants were all in 
flower, but seldom over six inches high. Other annual grasses 
flowering in the burnt areas were Briza minor, and Hordewm 
murimum. 'The perennial grass Brizopyrum glomeratum was 
freguent and Lasiochloa longifoha occastonal. Both of these 
were in flower. Some of the shrubs which had survived the 
burning were now a foot or more high. (Gasania Pinmata had 
finished flowering and was in fruit. 'The aerial parts of many 
of the Monocotyledons which were so conspicuous earlier in the 
year had disappeared and others had taken their place. Of 
these Ormithogalum thyrsoides which was just coming into 
flower was very freguent, while O .Piosum was occasional. 
Others that may be mentioned are Micramnthus fistulosus, which 
was still in bud, and Homeria sp., Romulea sp., and Wurmbea 
capensis var., which had finished fruiting and were beginning to 
die down. Some of the plants of Holothrix villosa were still in 
flower, but the leaves had withered. Large numbers of young 
plants of Brizopyrum glomeratum—many of them in Alower—had 
arisen vegetatively, but the slender runners connecting them with 
the parent plants had died. Over the whole of the burnt area 
Relhania seedlings were found in great abundance, though their 
distribution was somewhat patchy. 'The number in the guadrats 
varied from 94 to over 1,030. Many of the smaller seedlings 
were often difficult to recognise on account of the dense plant 
growth and their resemblance to the seedlings of certain other 
species, but after the development of the third leaf pair the 
characteristic white furrow on the adaxial surface of the leaf made 
identification easy. 'The largest Relhamia seedlings found on 
four of the guadrats showed seven leaf pairs, excluding the 
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cotyledons. A few seedlings of Aspalathus spinosa, Athanasia 
capitata, and Arthrosolen laxus were also observed. 'The 
vegetation of the remaining two burnt guadrats appeared to be 
more stable. 'The annual grass, Vulpis bromoides, though 
present, was less abundant than in the four guadrats already 
described, perennial @rasses were more conspicuous and some of 
the hRelhania seedlings were larger. Lobelia lutea was very 
prominent in one guadrat, the horizontal stems spreading over 
the surface of the soil and rooting freely. lt is probable that the 
piece of ground in which these guadrats were pegged off had been 
burnt somewhat earlier than the rest. 'The Relhania bushes in 
the unburnt guadrats were in flower and the species growing 
among them were much the same as in the burnt area. Vulpia 
bromoides was, however, far less abundant and perennial grasses 
more conspicuous. A careful examination of the soil both inside 
and outside the unburnt guadrats disclosed the presence of 
numbers of Relhamia seedlings under and around the larger 
plants. Most of these seedlings were small and rather unhealthy 
looking, except in places where old bushes had died or been 
removed. A few seedlings of Aspalathus spinosa, Nenax hirta, 
Arthrosolen laxus and A. spicatus were also noticed. Young 
plants of Ielhania, Nenax or Arthrosolen beyond the seedling 
stage only occurred where there were gaps in the covering of 
larger shrubs. ln the fairways, not far from the margin of 
natural “grey bush,” large numbers of young Felhania plants 
were found to be well established. Of these some were 5—@6 inches 
high, but the majority were smaller, and a very few were still 
in the seedling stage. ln one spot where these voung plants 
were very numerous over 1,000 were counted to the sguare metre. 


The distribution of the rhenoster, Elytropappus Rhinocerotis, 
on the finer grained soils is of interest. 'Two forms occur, one 
with compact growth and small, scale leaves; the other with 
looser habit and larger leaves. Of 939 plants of all sizes which 
occurred within the golf enclosure in June, 1928, over 75% were 
concentrated in places where the natural vegetation had been 
completely destroyed. For example, 80 occurred along an 
artificial watercourse, 176 on a much altered strip bordering the 
northern fence of the enclosure, and 56 on a disused golf green. 
Comparatively few were found in the climax, and some of these 
were old and gnarled, with lichen encrusted stems. On the upper 
part of the Flats, to the east of the golf course, where in the past 
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much of the surface gravel has been removed, there is an approach 
to typical 'rhenoster veld.”' Most of the bushes in this region 
are stunted and belong to the small leaved form of Elytropappus. 
An unexpected feature in the regrowth of the burnt “grey bush” 
described above is the absence of Elytropappus, which is possibly 
due in part to the tendency of the seeds to lie dormant ior a 
season.2 'This will be referred to again in a later publication 
when the study of the autecology of hRelhamia ericoides is 
completed. (Observations made thus far indicate that owing to 
imperfect mechanism for fruit distribution most of the Relhania 
seeds fall under or close around the parents, where they germinate 
in large numbers. When the vegetation is closed these seedlings 
ultimately perish, but where the dominant shrubs have been 
removed by surface burning or uprooting the viable seeds on the 
partially cleared area germinate and re-establish the climax. 
If, on the other hand, the original vegetation is thoroughly 
destroyed, as happens when the surface soil containing the 
renewal buds of Cryptophytes and Hemicryptophytes as well as 
fallen seeds is removed, the rhenoster takes possession. lt is 
probable that an intense fire following a period of great heat 
would similarly destroy most of the plant life in the surface soil 
and be followed by a development of rhenoster. 

Arthrosolen comsociation of ''Heuweltjies”'.—On the slope 
of the First River Terrace there occur three large circular greyish 
areas which show up very distinctly among the surrounding 
vegetation. 'The position of these patches is marked on the 
vegetation map. A fourth area, much altered and invaded by 
olive trees, may be seen above the slope of the terrace. 'The 
dominant plant is -rihrosolen laxus, which forms a dense grey 
growth, the individual bushes sometimes reaching a height of 
two and a half feet. Other small-leaved shrubs and herbaceous 
Dicotyledons intermixed with dArthrosolen are Nenax hirta, 
Cluylia Pubescens, Senecio Pubigerus, Thesium funale, Euphorbia 
genistoides and Hermamia sp. Among the geophytes Ormitho- 
galum thyrsoides, Sparaxis grandiflora, Zantedeschia aethiopica, 
Amnesorhisa montana, lachtensteinia Beiliana, Cyphia digitata 
and Oxalis variabilis may be mentioned. 'The annuals noted 
were Hemimeris montana, Sebaea sp., Briza maxima and 
B.minor, while the perennial grass, Lasiochloa longifolia and 


1 See Soil Samples 93 and 294, p. 10. 
2 Levyns, 1997. 
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the sedge (Carex bisexwalis occur. lTmmediately outside these 
circular areas Arthrosolen is fairly freguent, but disappears almost 
entirely some little distance away. 'The ordinary vegetation of 
the Terrace in the neighbourhood consists largely of Clffortia 
ruscifolia, PasSerina aus Erica imbricata, Bobartia Spathacea, 
Leucadendron lanigerum, and various Restionaceae, etc. A few 
scattered individuals of Passerima vulgaris, Cliffortia ruscifolia, 
Salvia africana and Selago fruticulosa have invaded the Arthro- 
solen communities. 

The soil! of these circular patches consists of a dark, sandy 
loam, the upper twelve inches of which are more or less free from 
large stones. lt is darker in colour and contains more humus 
than the surrounding stony ground. 'The circular areas represent 
in all probability the remains of termite heaps which have been 
levelled by the action of wind and rain. 'They are obviously of. 
great age and have not been found on the younger terraces, 
though they form conspicuous objects on the surrounding hill 
and mountain slopes, and are known locally as ''heuweltjies”” or 
“kraaltjies”'. Schwarz? has drawn attention to similar formations 
near Nuy Siding not far from Worcester, and has little doubt 
that they are ant hills, similar to those which he noticed disin- 
tegrating in Ovamboland. Dr. A. V. Krige informs the writer 
that he has seen similar weathered termite heaps in the 
Van Rhynsdorp district, and also that, in the neighbourhood of 
Bashee, in the Transkei, he has noticed two separate stages in 
their disintegration. 

The vegetation of these areas has much in common with the 
“grey bush” community of the Second Terrace, and may be 
considered as a variation of it. 

Frimgeimg Forest of River Banks.—Along the banks of all 
the permanent water courses, i.e., the Eerste River, Plankenberg 
River, Kromme Rivier and Mill Stream, traces of natural forest 
are still to be seen. `Litde if any of this forest is in its primeval 
state, and it is only in a few places that the native trees are so 
closely crowded that their branches form a closed canopy: In 
mest parts the natural growth has been more or less completely 
killed out by felling, cultivation and competition with introduced 
trees, and it is probable that in the past fire has also played a 
part in the work of destruction. 'Though to-day this fringing 


1 See Soil Sampies 95 and 96, p. 11. 
2 Schwarz, 1920. 
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forest is represented by a narrow and interrupted strip bordering 
the river banks, there is evidence to show that it was originally 
more extensive. 


The forest differs markedly from the Protea scrub and `'grey 
bush” already described, not only in the growth form and foliage 
of its more characteristic elements, but also in its Hora. Over 
ninety species of flowering plants and ferns occur only along the 
river banks. 'The native trees and larger shrubs comprising this 
vegetation are as follows: Olimia cymosa, Podocarpus latifolvus, 
Ilex capensis, Olea verrucosa, Myrsine melanophlaeos, Virgilia 
capensis, Cryptocarya amgustifolia, Metrosideros angustifolua, 
Kiggelaria africana, Freylimia oppositifolia, Brachylaema merit- 
folia, Brabeiwm stellatifoliwm, Podalyria calyptrata, Gymmnosporia 
acuminata, Cyclopea temuifolia, Salix hirsuta, Myrica conifera, 
Erica caffra, Salvia pamiculata, Halleria elliptica, Solamwm 
aggregatum and Cliffortia odorata. Some of these belong to the 
forest climax,! but the majority occur in the numerous gaps in 
the canopy or in communities which may be regarded as stages 
in its regeneration. ln a few places along the Eerste River the 
taller trees are bordered by a dense grey fringe of Olea verrucosa* 
interrupted here and there by the glossy green foliage of 
Kaiggelaria. Outside this fringe is a still lower belt of Rhus 
angustifolha, which gives place in its turn to a dense, heath-like 
thicket? composed of Halleria elliptica, Metalasia muricala, 
Thesium carmatum and species of (Cliffortia, Aspalathus, 
Anthostermum, Borbomia and Elytropappus. Rovena glabra, 
Osteospermum monoliferum, O.sbinosum, and Leonotis leonorus 
are often locally abundant, especially in the marginal zone. 
Among the herbaceous dicotyledons found along the river banks 
are Pelargoniwum vitifolium, Othomnma Parviflora, Knowltonia 
vesicatoria and Helichrysum serpyllifolium. Dense masses of the 
palmiet Prionium Palmita* occur in places in the stream bed 
or along its banks. Amntholysa aethiopica is locally abundant 
in the undergrowth, while Moraea ramosa, Ferraria undulata and 
Gladiolus cuspidatus are rare. Among the grasses, sedges and 
restiads the following may be mentioned : Phragmites commamas, 
Hemarthria fasciculata, Achmeria capensis, A.ampla, Ehrharta 


See Soil Samples 29 and 30, p. 11. 
See Soil Sample 31, p. 11. 
See Soil Sample 33, p. 11. 
See Soil Sampie 39, p. 11. 
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longiflora, Cyperus fastigiatus, C.textilis, C.denudatus, Mariscus 
congestus, M.riparius, Ficinia brevifolia, Carex clavata, Carpha 
glomerata, Restio subverticillatus, Elegia verticillaris and Lepto- 
carpus pamiculatus. 


With the exception of lichens and the parasitic Cassytha 
ciliolata epiphytes are unrepresented. Lianes, for the most part 
herbaceous-stemmed, occur in abundance only where the canopy 
is more open or in the vegetation fringing the forest proper. 
They include (Cissampelos capensis, Dolichos gibbosus, Fagelia 
bituminosa, Kedrostis nana, Zehmneria scabra, and several species 
of Asparagus. Secamone alpini is very rare and has not been 
found in flower. 'The straggling (Cullumia setosa often forms a 
dense tangle outside the forest fringe. Ferns, at.one time 
abundant, have lessened considerably of recent years as the 
result of indiscriminate picking and uprooting. Most of those 
still to be found belong to the Polypodiaceae. Many of the 
more hygrophilous ferns such as the filmy ferns and the tree fern 
Hemetelia capensis—which occur in the mountain ravines, are 
absent. 'The common bracken, Pteridim aguilimum, becomes 
locally dominant in places where the tangle bordering the taller 
vegetation of the river banks has been cleared. 


In addition to the introduced trees—oak, pine, poplar, willow 
and acacia—which in many parts have almost completely replaced 
the native vegetation, other aliens occur. 'The most important 
of these is Lantana camara which sometimes forms dense thickets 
near the waters? edge, while the herbaceous Vimca major and 
Tradescantia sp. are locally abundant. Phytolacca americama, 
Crotalaria capensis, and Lathyrus Sp. also occur, and here 
and there near garden ground the guince, honeysuckle, snow- 
flake and Narcissus have escaped from cultivation and are 
reproducing vegetatively. 

As it exists to-day the fringing forest of the Stellenbosch 
Flats approaches the more xerophytic types of forest studied by 
Adamson! on the northern and western slopes of Table Mountain. 
A number of trees which belong to the forest communities of 
Table Mountain have not been found within our area.  'Fheir 
absence may be due in part to human interference since some 
of them are known to occur a little higher up the river banks. 


The following spectrum was obtained from 124 native seed- 
plants belonging to the vegetation of the river banks. Species 


1 Adamson, 1927. 
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occurring in gaps in the forest and along its margins are included. 
Raunkaier's normal spectrum and the spectrum for Protea bush 
are given for comparison. 


Percentage of Species belonging to each 


Total Life Form. 


No. of 
Species 
Analysed. | S. | E. MM.| M.| N. |CL.|H. |G. H.H.| Th. 


Normal Spectrum  ... 400 13 6 EO 2) 8 1 13 
Protea Bush (St. Flts. 
(including stages in 


its regeneratjon) ... 354 —|— — 1 | 17-6) 20 | 12-6] 46-6) — |126 
Fringing Forest, St. 
Flats. of 124 ——— Pl) 87) 81518] — 6 


As already stated the only Epiphyte is Cassytha ciliolata. 

Al the trees have been included in the Miorophenepp iss 
as very few reach a height of over 25 feet. 

A comparison of the leaf-size classes of 64 Phanerophytes 


over 23 cm. high, with 63 belonging to the Protea bush is as 
follows :— 


Total. Lept. Nan. Nan.-Mier. Mier. Micr.-Mes. (Comp. 


Protea Bush ... 65 69%. 14% 9% 9% ss $ 
Fringing 
Forest ... 64 19.5% 15.5% 15.5% 26.5% 6.95% 23% 


lt is interesting to notice that in the fringing forest only 
12.5% of the species with simple leaves belong to the leptophyll 
class and some of these are not restricted to the river banks, 
whereas in the Protea scrub no fewer than 62% are leptophylls. 
One species only—Salix hirsuta, and this very rare—is deciduous. 


An analysis of the leaf-size classes of the 20 simple-leaved 
Microphanerophytes characteristic of the river banks gave the 
following percentages :— 


Total. lLept. Nan.-Micr. Micr. Micr.-Mes. 
20 10% 15% 60% 15% 


The distribution of stomata on the flat simple leaves of 39 
of the Microphanerophytes and larger ? Nanophanerophytes was 
examined. 'Twenty-four (62%) had stomata confined to the lower 
surface while 15 (38%) showed stomata on both surfaces. Most 
of the latter, however, belong to the forest margin. Among 


43 


the. few typical stream-bank species with stomata egually distri- 
buted on both sides are Freylmia eppositifolia and (1ymmosporia 
busaifolia. 'The large majority of the trees and taller shrubs 
belonging to the forest proper bear evergreen, elliptical leaves 
which are glabrous and dark green above and have the stomata 
below: 


Seasonal Swambps.—The position of two large areas which 
are marshy during most of the rainy season though dry in the 
summer is shown on the vegetation map. One' lies at the back 
of Dagbreek and extends through the adjoining enclosure, the 
other” is situated in the south-western part: of Marais Park. 
These two areas have much in common. 'The higher ground 
in the neighbourhood of each bears typical Protea scrub, and 
from this the level slopes gradually to a shallow, central depres- 
sion which constitutes the swamp proper. 'The Dagbreek swamp 
is by far the larger, and since it has, until recently, been little 
interfered with except by grazing animals it will be described 
in some detail. 


In the summer the surface layers of the soil dry out com- 
pletely, but even during a period of great drought standing water 
may be found at a depth of about five feet, and is doubtless 
utilised by the larger shrubs. By the time most of the winter 
rain has fallen the soil over the whole area is waterlogged and 
much of the central depression is flooded. Part of this surface 
water moves sluggishly from east to west along shallow drainage 
channels which wind through the middle of the swamp, while 


part tends to collect in small pools. From the centre of the 
depression the ground rises gradually to west and south where 
the vegetation exhibits a more or less definite zoning. Éast- 


wards the slope is less pronounced and the vegetation merges 
gradually into stunted ''grey bush.” A surface deposit of clay 
formed under marsh conditions borders the eastern edge of the 
SwaAMP: 

Although no duadrats were charted general observations 
made from time to time during a number of years indicate a 
succession of vegetative phases, depending upon seasonal changes 
in the water content of the soil, suggestive of those recently 


1 See Soil Samples 34 and 85, p. 11. 
2 See Soil Samples 386 and 37, p. 11. 
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described by Saxton' as occurring near Ahmedabad in North 


Gujarat. 'The area studied by Saxton is subject each year to 
a summer monsoon followed by a long drought. 'The rainy 


season begins about the middle of June and continues to the 
end of September, the total rainfall during the period being some- 
times as high as 42.8 inches. Not only is the seasonal swamp 
on the Stellenbosch Flats subject to winter rain and summer 
drought, but the total amount of rain that falls during the wet 
season is very much less The area, also, is considerably 
smaller than that described by Saxton, while the succession of 
vegetative phases is less definite and the stages themselves are 
more extended. 'The freguent grazing of cattle and goats on 
the ground has interfered to some extent with the study of the 
vegetation and has rendered specific identification of some of 
the plants difficult. 'Though no attempt has been made to 
group the flora, which is a large one, into synusia the seasonal 
aspects differ very widely as the following brief account will show. 


Throughout the year the scattered shrubs of Psoralea Pinmata 
form the most conspicuous feature of the vegetation. 'These 
are dotted here and there over the entire area, but are taller and 
more numerous nearer the margins, where ihey sometimes reach 
a height of 12 feet. Among them are smaller shrubs of what 
is possibly only a juvenile form of P.Pimmata, and also a few 
specimens of the very rare P. (zueinau. 

Towards the end of summer the whole tract is dry and the 
surface is pitted with the hardened footprints of stock. The 
Psoralea shrubs have almost finished flowering and the ground 
in the central depression bears a coarse growth of perennial 
grasses, sedges and restiads, many of them dry and only a few 
in flower. Among the latter are Eragrostis brizoides, Agrostis 
lachnamtha, Pycreus polystachyus, (Cyperus Ssphaerospermus, 
Tetraria compar, Ficinia Scariosa, Chomndropetalum rectum and 
Elegia asperifolia, while Hallia virgata and Hypochoeris radicata 
are also in bloom. Nearer the limits of the area are discoloured 
bushes of Erica wiridipurpurea and associated with them the fol- 
lowing restiads :—Iflegia coleura, E .vaginulata, Willdemoawia 
sulcata and Restio filiformis 'There is as yet little or no sign 
of the many annuals which become so conspicuous after the rains 
have started, but the geophvtes Eriospermum cermuum, Urgimea 


1 Saxton, 1994. 
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gracilkis and Oenanthe fildformis flower during the first three 
months of the year and lanthe alba a litte later. 'The amount 
of vegetation that persists right through the summer depends 
largely upon the amount and distribution of the year's rainfall 
and the extent to which the ground has been grazed. When 
stock are kept continuously in the enclosure most of the grasses 


and restiads are close-cropped and even the heath and Psoralea 
bushes are browsed. 


The first winter zains are followed by a marked greening of 
the perennial grasses and sedges, and the appearance of large 
numbers of seedlings and the leaves of many geophytes. As the 
rainy season proceeds the soil becomes waterlogged, and water, 
in which varies algae flourish, collects in local depressions. 
Among the typical aguatic and marsh plants which flower during 
the months July to October are Apfonogeton angustifolium, Ianthe 
aguatica, Disa tenella, 'Triglochin sp., Utricularia capensis, 
Crassula matans and limosella capensis. lsoetes Stephamsenii 
and I.stellenbaossiensis, while absent from the central depression, 
occur in great abundance in the marshy ground around it where 
they grow intermixed with grasses, sedges and numerous 
geophytes. Conspicuous among the latter are the spoon-shaped 
leaves of Eriospermum cernuum and the slender, spiral leaves 
of Oenanthe filiformis, both of which flowered during the earlier 
part of the year. lsoetes stellenbossiensis often extends through 
the heath zone and reaches the fringe of stunted Cliffortia shrubs 
at the outer edge of the swamp. Other geophytes in this zone 
which are usually in full bloom before the beginning of October, 
are Watsonia Toseo-alba, Moraea angusta, Dipidax cuiata, 
Baeometra columellaris and various species of Drosera. 
Gladiolus cuspidatus occurs here multiplying freely by means 
of bulbils but it has not been found in flower. During the 
months of September and October the eastern slope of the 
swamp is covered with a mass of (Geissorhisa imbricata and 
G .setifolia, the whole forming a sheet of white when viewed trom 
a distance. Among the annuals are Heliophila pusilla, Fehcia 
tenella, Vulpia bromoides, Briza minor and Selaginella Pumila, 
while the swamp moss Brywm aulacommioides also occurs. 
Some of the above continue to flower in the damper parts long 
after they are fruiting in the dryer marginal Zone: 


Near the beginning of November the Psoralea and Erica 
bushes start flowering. Among the numerous geophytes now 
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in bloom are Satyriwm ligulatum, Disa patens, D.micramntha, 
Anthericum scabrum?, Waurmbea capensis, var, Romulea 
chloroleuca and Moraea sp.—the majority appearing in the broad 
marginal zone. Here too are to be found ËElegia vagmulata, 
E. Nesii, Staberoha distachya, Tetraria cuspidata, and Lobelia 
lutea, while the annuals include lauremtia Tepens, Scripus 
antarcticus, .S. Hystrix and Cyperus tenellus. 


Before the end of November all standing water has disap- 
peared, though the ground, especially in the lower parts of the 
depression, may remain moist for a longer or shorter period 
depending upon the lateness of the rains. Many of the grasses' 
and sedges which form so large a part of the vegetation are now 
in bloom.  Conspicuous among them are Pemmisetum macrou- 
rum, P. Thunbergii, Eragrostis elatior, E.curvula, E.brizoides, 
Agrostis lachnantha, Paspalum Sp. Stenotaphrum glabrwm, 
Ecklonea capensis, Brisopyrum glomeratum, Pycreus wmbrosus, 
Carpha bracteosa, Fuirena hirta and species of Cyperus, in 
addition to several restiads. Some of the annual grasses which 
begin to Hower earlier are still conspicuous, while Holcus setiger 
occurs over the whole area and Prionanthium pholiuroides is very 
abundant in the central region. Other annuals, some of near 
the end of their dowering season, are Senecio abruptus$, Melasma 
sessiliflorum, Crassula Sarcolipes, Adenogramma Mollugo, 
Utricularia capensis, Felicia tenella, Heliophila pusilla, Laurentia 
repens, Lolimum multiflorum, Selagimella Pumila and several 
species of Sebaea, Cyperus and Scirbus. Most striking of all 
is Lobelia debilis, which began to flower in October and now 
covers much of the area with a Carpet of purple. Among thé 
flowering geophytes are Wachendorfia Paniculata, Oxalis glabra, 
Ixia maculata and Romulea chloroleuca. Several that flowered 
earlier are now fruiting, for example dAnthericum Scabrum?, 
Geissorhiza vmbricata, Dipidax ciliata and Baeometra columel- 
laris. 'The yellowing leaves of lIsoetes are conspicuous among 
the grasses of the marginal zone while the leaves of ETi0Spermam 
ceruum have withered except in the moister parts of the swamp. 
Other plants in flower are Hallia virgata, Hypochoeris radicata 
and Borbomia lanceolata, the latter confined to the swamp margin. 
Still later in the year a few species such as Micranthus Plamti- 
gineus, Scirbus prolifer and Mariscus congestus flower for the 
first time. Some of the species already mentioned may continue 
to bloom until near the end of summer. 
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In addition to the seasonal swamps a large number of other 
areas! are inhabited by an aguatic or marsh vegetation—especi- 
ally during the winter months. Some of these areas such as 
the beds of permanent or intermittent streams are entirely or 
party natural, while others such as ditches, drainage furrows and 
depressions from which sand and gravel have been locally 
removed are artificial. Many of the species occurring in these 
habitats belong to distinct plant communities, but none of these 
communities is sufficiently extensive to warrant detailed descrip- 
tion. A few fragments of reed swamp, characterised by 
dominance of Typha australis and several of the larger (yper- 
aceae, occur on the Second Terrace, while Phragmaites communis 
and Prionium DPalmita are locally dominant along the river 
banks. Species found on or near the edges of water furrows 
include Psoralea aphylla, Watsomia Spectabilis, Carpha glome- 
rata, Restio tetragonus, Gunmera perpensa, Ranumnculus pubescens 
and Nasturtium officimnale. A number of species such as Cotula 
pusilla, C.coromopifolia, C.filifolia, Babiana distachva, lanthe 
Schlechteri and Othonma limifolia occur in shallow, somewhat 
clayey depressions, which are wet in the rainy season, while 
Dipidax triguetra, Hypoxis aguatica, Crassula matamns, Jwuncus 
lomatophyllus, and several of the Cyperaceae reach their best 
development in the deeper hollows where water stands for a longer 
or shorter time. Galemia glauca, Crassula seyheriana and 
Romulea Duthieae are among the few species which preter 
a moist, sandy soil. Some plants such as Ecklomea capensis 
and Brizopyrum glomeratwm, which reach a height of a foot or 
more in swampy places, are so dwarfed in more exposed situa- 
tions that they might be taken for different species. Another 
plant which varies greatly according to habitat is Laurentia 
repens. When growing more or less isolated on level ground 
this species forms prostrate stems up to six inches long, but in 
moist depressions, where it often grows in dense masses, the 
individuals are erect and little more than an inch high. 


EIE SvsdEoL (IG BEEMENIS ON TELE NATLVE 
EIORA OF PHE STELLENBOSCH FLATS. 


Excluding varieties and doubtfui records the number of seed 
plants found on the Stellenbosch Flats is 003—the native species 


1 See Soil Samples 38—AI1, p. 11. 
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alone totalling 744. lt is probable that this figure will be 
increased by further search. Considering that the area of the 


Flats still bearing a natural or semi-natural vegetation is less 
(han one sguare mile in extent the number of species produced 
is very large, as a comparison with the floras of other regions 
will show. In the London Catalogue of British Plants, pub- 
lished in 10925, the total of Angiospermous species for Great 
Britain, Ireland and the Channel Islands—including 248 species 
of Hieracium, 43 species of Rosa and 122 species of Rubus—is 
given as 2,251, and the total number of Gymnosperms as 5. The 
flora of New Zealand, according to a recent Manual, numbers 
1,763 species—comprising 159 Pteridophytes, 20 Gymnosperms, 
400 Monocotyledons and 1,184 Dicotyledons. Burt Davy" 
refers to the flora of the Transvaal, including Swaziland, as to- 
talling some 4,500 species while, according to Bews,” that of 
Natal is over 3,074 species. Schonland,* in his account of the 
Phanerogamic Flora of the Divisions of Uitenhage and Port 
Elizabeth, gives 2,312 as the number of species recorded in an area 
of about 600 sguare miles. A comparison with the flora of the 
Cape Peninsula will give a better idea of the richness in species 
of the Stellenbosch Flats as the two areas belong to the same 
great floral region. 'The extent of the Cape Peninsula is 197 
Sguare miles and the number of species recorded in 1903 by 
Bolus and Wolley-Dod* was 2,117. Since the publication of the 
Peninsula list this number has been considerably augmented. 
The author is indebted to Mrs. Levyns of the Botanical Depart- 
ment, University of Cape Town, for supplying the following 
figures in December, 1928 :— 


Dicotyledons (including established aliens) 1,684 
Monocotsledons(ditto) ... 723 
Total ss EE ME EE ME OR RE 


lt is unfortunate that there is no record for a definite part 
of the Cape Peninsula corresponding in character with that of the 
Stellenbosch Flats and of approximately the same area, but the 
above figures will show that Stellenbosch can lay claim to a flora 
which is as rich as that of the Peninsula. 


1 Burtt Davy, 1926. 

2 Bews, 1916. 

3 Schénband, 1919. 

* Bolus and Wolley-Dod, 1903. 
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Analysis of Indigenous Phanerogamic Flora. 


Percentage 
Families. Genera. Species. of total Flora. 


60. es. ek. lae H.N AA BR OIE 
18 os ees LIE ed OOM N LOSS 
14 vae ks va) Es oadd Ee koos 


List of 23 Families with more than one per cent. of indigenous Species. 


Percentage 

Family. No. of Genera. No. of Species. of total Flora. 
Compositae ... SONE. sa va aa NEL 
diidaeese AE N EE OD Ee ME MAG ER EES 
Liliaceae ... AM EE AE “AA MI MERE ET EE HS 
Moodtiimosses . AE Ee Mar Mi eN pa AE ME N Birds 
Erawminaeeael AA RE ES ORN ie n AE ETE OOS 
@vperacese EL ME dS dd 6.91%, 
SErophulariadene ... ... Aa ee sa MT 29 3.90% 
Restiomaeese es oe MEE see Hi jo N Ee SEGE 
@ampanulaceae Es Hi 9 DAME. EA AG 
Amaryllidaceae 11 AE EE AN EDS, 
Orchidaceae a 19ML A AT IE DS OS 
N isoeese ER 6 MO is ed DEEG 
@rassulsaeese EA AE 3 18 942% 
(Gersmiaeeae Ee 3 1E Em AE MEI DAE 
Oxalidaceses AT EE Se EN 1 di kk DERE DS 
Wimbpelierie EE 12. EE Ao 
Thymelaeaceae ... .. 5 IR EA iese 
Brobescosond ME AE id TOR RAN N (ode, 
Asclepiadaceae 7 9 1.21% 
dumeaceae MO EE Mee ES RD 9 1.919 
Polvealsiene bi Me sie MEE 9 9 il ele, 
Getmbramaceas ok es HY 8 1.0% 
iRosaceae MM Ed eke E 2 8 1.08% 
List of 25 Families with a single indigenous Species. 
Coniferae Menispermaceae Melianthaceae Oleaceae 
Typhaceae Saxifragaceae Flacourtiaceae | Orobanchaceae 
Araceae Linaceae Oliniaceae Lentibulariaceae 
Ee Zygophyllaceae Myrtaceae Mryoporaceae 
SEK Aguitoliaceae Haloragidaceae Plantaginaceae 
(henopodiaceae Sapindaceae | Bbenaceae | Dipsaceae 
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List of 24 largest (ener. 


Species. 

Aspalathus 18 |Helichrysaum 11 duncus 9 |Romulea fi 
Oxalis 18 | Senecio 11 | Scirpus 8 |Thesitum 7 
Orassula . 16 Ficinia 10 | Urginea s |Cliffortia j 
EE n Restio 10 | Tanthe is | Psoralea 7 
Mesembry- i Ë 4 

anthemum 14 | Anthericum 10 |Gladiolus 8 | Erica i 
Moraea 12 | Briospermum 9 | Asparagus 7 |Sebaea i 


Number of genera represented by a single indigenous 
species, 149. 


A consideration of these figures brings out several interesting 
facts 

The only native Gymnosperm occurring within our limits is 
Podocarpus latifolius, and this is confined to the river banks. 


The Monocotyledons constitule nearly 41 per cent. of the 
total indigenous flora, though the number of families represented 
is less than 18 per cent. of the whole. Of the 73 families of 
Angiosperms occurring on the Flats, 23 form over 1 per cent. 
each of the total flora. 'The family Compositae, the largest 
family of flowering plants in the world, heads the list with $s5 
species. Leguminosae, the second largest family of flowering 
plants, occupies the fourth place in the Flats flora—the second 
and third places being taken by Iridaceae and Liliaceae, each 
with over 60 species. 'Twenty-ive families are represented by a 
single indigenous species. (Certain families such as Bruniaceae 
and Penaeaceae, which are characteristic of the South Western 
Floral Region, are not found on the Stellenbosch Flats, though 
both occur in the district. 'The heath family—ÉEricaceae—which 
occupies the sixth place in the list of families of the Peninsula— 
contributes 7 species only to the Flats” flora. 


The intensive study of the Phanerogamic flora of this limited 
area has brought to light a surprisingly large number of interest- 
ing and rare plants, some of which have been found here for the 
first time after their original collection by early botanical 
explorers. Among these may be mentioned Urginea Ëcklomi, 
Albuca fibrosa, Haemanthus Pumilo, Brizopyrum glomeratwm, 
Pelargonium trifoliatum, P.multifidum and PSoralea Gueimsu. 
In addition to the above, 18 new species have been found on the 
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Stellenbosch Flats, of which descriptions of the following have 
already been published :—Pestio Duthieae, Erospermum fascicu- 
latum, E.gramimifolium, Anthericum Scarioswm, Chlorophytum 
tuberculatum, Urgimea graciis, U.revoluta, U. umifola, 
U.Pygmaea, U minor, Ornithogalum Pygmaeum and Romulea 
Duthieae. Accounts of many of these plants have appeared from 
time to time in the Annals of the University of Stellenbosch: 
The majority belong to the family Liliaceae, and many are mem- 
bers of the grey bush community. 'That so small an area should 
have yielded so many rare and new species is yet another proof 
of the richness of the South-Western Floral Region. 

The exceedingly abundant native flora of the Stelenbosch 
[Flats is to be attributed in part to the presence, on this area, 
of a number of distinct communities, each with its own large 
population. ln discriminating species, especially many of the 
geophytes, a study of the habitat in conjunction with the char- 
acters of the subterranean organs has been found to be of great 
value. In this connection it is interesting to note that Cockayne 
and Allen,” in their work on the New Zealand flora, have recently 
stressed the importance of study of the living plants in their 
natural surrounding—as contrasted with the examination of 
herbarium material—in determining the status of individuals. 


io MERRIE D RANGE OE SEHEIES. 


Until the whole district has been explored botanically it will 
not be possible to make any detailed comparison between the flora 
of the Flats and that of other areas in the Stellenbosch Division. 
Meanwhile the following points may be noted :— 

(Certain species which are abundant on the Flats appear to 
be rare or absent at higher levels. Among these may be men- 
tioned Pelargonium asarifoliwm, Pauridia hypoxidoides, Laurens 
tia.repens, Hyacmthus corymbosus, lLebeckia Simsiana, 
Monsomia Speciosa and (rammanthes gentianoides. Other 
Flats? species, again, such as Cliffortia vuscifola, Metalasia 
muricata, Amthospermum aethiopicwm, Protea pulchella, Diosma 
vulgaris, Pelargonium wvifdolium, Olimia cymoSa, Dolichos 
gibbosus, Moraea ramosa, Crassula septas and Disa patens have 
a considered vertical range, some of them extending (to the 


 Dithie, 1994, 1996, Feb. 1998, May 1998. 
* (Cockayne and Allen, 1997. 
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summits of the neighbouring mountains. Many species which 
are fairly common on the surrounding hills have not been found 
on the Flats, Printsia Bergii, Cyamella lutea, Moraea pavomia 
and (Cleamthe bicolor are examples. Other hill-side species 
such as Pelargonium trifoliatum, Botartia spathacea, Adenandra 
serpyllacea, Amthericum Schultesii?, Erica cerimthoides, Limwm 
Thunbergii and Chironea gracilis occur on the ridge of the First 
River Terrace above the golf course, and a few have spread 
down the escarpment to the Second Terrace. ln the same way 
Secamone alpini, Crassula Septas, Asparagus retrofractus and 
Anthericum longifolium? reach the river bank near the foot of 
Papegaaisberg, and Amthericum triflorum and A.longifolium? 
touch the southern limit of the Flats not far from the Somerset 
Strand Road. 


16: ALIEN ELO@OKA. 


The total number of aliens found on the Stellenbosch Flats 
is 159, the majority being weeds of roadsides and cultivated or 
waste ground. Many of these plants are completely naturalised, 
though a few such as Samicula europaea, Bupleurum rotwndi- 
folium and [agopyrum esculentum are little more than casuals. 
The greatest injury to the native vegetation is undoubtedly 
caused by the introduced Gymnosperm, Pinus pinaster, which 
is spreading rapidly in sandy soil and everywhere killing out 
the Protea bush. Several of the smaller aliens have obviously 
been introduced along the railway line. ËEchium violacewm, first 
noted as a rarity near Bosman's Crossing in October, 1914, has 
spread widelv in the district and now occurs abundantly in 
Jonker's Hoek and on other farms some miles from the town. 
Among other weeds which so far as our record goes have been 
introduced in recent years are Sisymbrium offwcmale, lInula 
graveolens, Gomphrena globosa, Lactuca Dregeana, Xamthiwm 
Strumariwm and (ucumis myriocarpus—the two last have only 
been found on the Flats since 1923. Another recent introduction 
is Hakea acicularis which is spreading fairly rapidly in the 
southern part of Marais Park. Among weeds which inhabit 
ditches and marshy ground are Nasturtium officimale and Ranwn- 
culus muricatus, while Lantana camara, (Cytisus camdicans 
[athyrus SP. and (Crotalaria capensis—the latter introduced 
from the Eastern Province—are found growing among the natural 
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vegetation of the river banks. In several spots Lantana forms 
dense thickets reaching to the water's edge. 

The following families—(Commelinaceae, Fagaceae, Urti- 
Caceae, Amarantaceae, Portulacaceae, Basellaceae, Violaceae, 
Cactaceae, Lythraceae, Onagraceae, Primulaceae, Apocynaceae, 
Convolvulaceae and Verbenaceae—are represented by aliens alone, 
while in several families such as (Cruciferae, Solanaceae and 
Polygonaceae the introduced species outnumber the native. 

None of these introduced plants have been included in the 
tables given in the preceding section, nor have any been included 
in the species analysed for the biological spectra. 


vo EHE GRYPLOGAMIG ELORA OUT E 
Di EIEEENBOSGHAIELAES: 


Though the total number of Pteridopyta which occur within 
our limits is small the number of families and genera is large 
in proportion, as the following analysis will show :— 


Family. No. of @enera. No. of Species. 
Ophioslossaceae om AE AE EE IE) 
sehisasaeoag N ME EL 1 
Polypodiaeeael . HE es ea od 10 
Selaginellaceae 1 sl 
Tsootaceae EE EE ae 3 
Totale RE dd 16 


Most of the ferns belong to the Polypodiaceae and are found 
in shady spots near permanent water. Pellaea auriculata, hOW- 
ever, though freguent along river banks, is occasionally found 
in the Protea bush of the Second 'Terrace growing in the shelter 
of small shrubs, while Mohria caffrorum—one of the Schizaeaceae 
—Occurs on all three terraces. The family Ophioglossaceae is re- 
presented by the interesting little species Ophioglossum Bergia- 
num which is locally freguent in clayey soil. This plant multiplies 
freely by root-buds and thus far all attempts to find prothalli have 
failed. A form approaching O. lusitanicum as described by Sim' 
has been collected in more sandy soil, but further investigation 
is needed before deciding whether or no it deserves specific rank. 
Selagimnella Pumila,* the only representative of the Selaginel- 


1 Sim, 1915. 
2 Duthie, 1992, 1993, 1924. 
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laceae, is one of the few annual species belonging to the genus. 
lt occurs in some abundance on the Second Terrace and in its 
anatomy and life-history shows certain features of interest. Three 
species of Tsoetes! are also found on the Second 'Terrace and 
two of them—IJ. stellenbossiensis and 1. Stephansenii—are, thus 
far, known only from the Stellenbosch Flats. 

' According to Mrs. Levyns of the Cape Town University 
the total number of Pteridophyta which occur in the Cape Penin- 
sula is 58. 

Although the Pteridophyta alone come within the scope of 
this paper, a few remarks concerning the lower Cryptogams may 
not be out of place. Bryophytes are freguent especially along 
the sides of streams and on the low-lying parts of the Second 
Terrace. Of the mosses Brywm aulacommioides has already been 
referred to as occurring in the Seasonal Swamp. Others that 
deserve special mention are Polytrichum. piliferum and Pleuri- 
diwm mervoswm which grow gregariously on the north-eastern 
part of the Flats and the submerged Fontinalis anlipyretica which 
forms conspicuous masses in the Mill Stream. 'The liverwort 
flora is a fairly large one. Eight of the 14 species of Ficcia 
mentioned by Sim? occur on the Stellenbosch Flats. Of these 
the xerophytic R. limbata is locally abundant on clay soils and 
R. bullosa on sand, while R. fluitans is common on the golf course 
on soil which is waterlogged in the winter and R. purpurascens 
occurs along the river banks. 'The genera Fossombronia and 
Amthoceros are also rich in local species. 'The introduced Lumu- 
laria cruciata, which in the absence of male thalli multiplies solely 
by means of vegetative brood bodies, is common on the sides of 
many of the water furrows in the town. 

A paper by Hodgetts! dealing with a collection of Algae sent 
to him from the Stellenbosch District appaered in 1923. With two 
exceptions the species described in it were collected by the present 
writer on the Stellenbosch Flats. (Chlorophyceae are a marked 
feature of the algal flora except during the heat of summer when 
all pools and ditches on the Second 'Terrace are dry. Nitella 
Dregeana occurs both in standing and slowly running water. 
The red alga Batrachospermum has been collected in the Mill 
Stream but appears to be very rare. Of the Cyanophyceae the 


1 Duthie, 1999. 
2 Sim, 1926. 
3 Hodsgetts, 1925. 
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most conspicuous is Nostoc commume which forms large, irre- 
9gular, gelatinous colonies conspicuous after rain on the surface 
of clayey ground. 

The fungal flora has proved to be a large one and to contain 
many new species. A number of the larger forms named by 
Lloyd from material collected on the Flats by the author are 
included in Dr. Van der Byl's' district list, whie the intensive 
study of the vegetative organs of the Flats? plants has resulted 
in the discovery of several interesting parasitic forms. 


18.” SUMMARY. 


The Stellenbosch Flats are alluvial and show three well- 
marked river terraces. 'The extent of the whole area is not more 
than four sguare miles and less than one guarter of this bears 
natural or semi-natural vegetation. 'The region is situated in the 
west coast zone of winter rainfall and seasonal changes in the 
vegetation are strongly marked. 

Soil conditions vary, often within narrow limits, and several 
well-defined plant communities are represented. Fringing forest 
occurs along the river banks. 'The climax vegetation for well- 
drained, sandy and stony ground is Protea bush, while the lower- 
lying and more clayey parts of the Second River Terrace are 
occupied by a stunted “grey bush”' which represents an edaphic 
climax. Seasonal swamp and various types of marsh are also 
met with. On the slopes of the First River Terrace there are 
several circular patches of vegetation which probably occupy the 
sites of old termite heaps. 

The biological spectrum for the area as a whole shows a 
deficiency of Phanerophytes. (Geophytes are very well repre- 
sented, while the percentage of Therophytes is the same as for 
the normal spectruim. 

The native species of Angiosperms total 743, of which 439 
are Dicotyledons and 304 are Monocotyledons. 'The only native 
Gymnosperm occurring on the Flats is Podocarpus latifolius, 
but the Pteridophyta number 16 species belonging to 1 genera. 
Among the many rare and noteworthy vascular plants found 
are 8 rediscoveries and 21 new species. 

The number of aliens recorded from the Stellenbosch Flats 


iS 159. 


1 Van der Byl, 1999. 
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Fig. 1—Part of Stellenbosch Flats, looking towards the east, showing 


junction of “grey bush” and degraded Protea bush, with ihe 
taller vegetation of Marais Park in the distance. 


Photoegrapih by Mr. H. Herre. 


Fig. 2.—Pelargomiwm asavifolinm. 


1 mat. size. 
stiffer soils. 


A common 
Photograph by Dr. L. Verwoerd. 


Geophyte jn 


Ome of the most remarkable 


2 nat. size. 


Gecphytes of the Protea bush. 
Photograph by Dr. L. Verwoerd. 


ig. 8—Brachystelma crispum. 
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An Account of Anthropometrical and Anthropo- 
scopical Observations carried out on Male 
Students at the University of Stellenbosch. 


BY 


GEN. VANDER WESIHUYZEN EE M SE 


(Contribution from the Department of Zoology, University of 


Stellenbosch.) 


This paper recounts certain Anthropometrical and Somato- 
scopical observations undertaken by me during the period 1925- 
(926, at the University of Steilenbosch. 


The work was originally suggested to me by Professor 
C. G. S. de Villiers, of the Zoological Department, who, in 
addition to activities in other branches of Zoology, is also keenly 
interested in Physical Anthropology. 'In the first instance 
therefore | wish to express my thanks to him for guidance and 
many useful suggestions in connection with this investigation. 


I also wish to acknowledge suggestions and advice from 
Professor M. R. Drennan of the University of Cape Town, and 
to thank all others who have assisted me in carrying out this. 
investigation. 

As far as 1 am aware, this investigation is not only the first 
of its kind undertaken at the University of Stellenbosch in 
connection with Europeans, but it is probably also the first thus 
far carried out in South Africa. 


I have not been able to find any references to investigations 
of this nature done on the European population of South Africa, 


ID 


and the South African libraries contain little references to work 
of this nature done in Europe. 


Fortunately, through the good offices of Professors R. Martin 
and O. Schlaginhaufen, 1 was able to get some recent literature, 
and the now classical “Lehrbuch der Anthropologie” by Pro- 
fessor Martin* afforded constant guidance. 


In addition, Professors Martin and Schlaginhaufen have 
taken great interest in the progress of this investigation and have 
forwarded to Professor De Villiers copies of some valuable 
pamphlets and other literature. From these |I gathered a con- 
siderable amount of information, both technical and otherwise. 


I feel especially thankful for Martin's '' Richtlinien fur 
Koerpermessungen'' (1924), and his 'Anthropometrie””. (1925); 
also for some thirty indices suggested by Professor Schlagin- 
haufen. 


Lastlv, I consider it necessary to mention that all measure- 
ments and other special observations have been done by Martins 
““Instrumentarium”” .% 


This 'Instrumentarium'” consists of the following: 
(a) Caliper-compasses (Tasterzirkel). 
(b) Sliding-compasses (Gleitzirkel). 
(Cc)  Anthropometer (Anthropometer). 
(d) Beam-compasses (Stangenzirkel). 
(e) 'Tape-measure (Bandmass). 
For the full description of each of the above, the ““Lehrbuch”' 


must be consulted. 1 can offer a short description only of each 
one: 


The Caliper-compasses consists of two limbs attached to 
each other by means of a joint. 'The free ends are bent, and 
the points of these two rami terminate in rounded knobs. 'The 
distance between these knobs, when the rami are. opened out, 
can be read off directly on the scale which is attached to the one 
limb and slides through a special socket on the other. 


* 'The new edition has just been published, though too late to be 
consulted for purposes of this investigation. 


The Instrumentarium can be obtained from P. Hermann, Zirich. 
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In this socket there is a special fenestra by means of which 
the readings can be taken. 


This instrument is light and easily handled, and therefore 
very useful for taking such small measurements as the minimum 
and maximum breadth of the head and the greatest length of the 
head. 'These measurements are read off from the scale directly. 


Sliding-compasses. 'This is an instrument of smaller dimen- 
sions. |t has a flattened handle marked in centimetres and 
millimetres. One cross-beam is attached to the distal extremity 
of this handle, and is therefore fixed. 'The other is attached to 
a fenestrated socket which slides up and down on the handle, 
and it can be fixed by means of a tiny screw. 'The cross-beams 
have each a corresponding .blade-like and pointed portion, while 
the other portion has the beams flattened from above downwards. 
This useful instrument is indispensable in measuring the distance 
between the canthia of the eyes; between the pupils; the length, 
height and width of the nose; the length and breadth of the 
auricle; etc. 

The Anthropometer. 'This instrument is the largest and 
therefore the heaviest of all the instruments used by me. lt is 
made of steel in all its parts. When not in use, it can be taken 
to pieces, six in number. Four of these parts are of egual length, 
cvlindrical, and marked off in centimetres and millimetres. 'They 
can be fitted into one another, and they then constitute a steel 
rod 2,000 m.m. long, and along this there is a slider with a 
socket for the lower cross-beam of the instrument, and on the 
side away from the socket there is a fenestra which serves for 
reading each measurement off directly in centimetres and milli- 
metres. l[astly, there are the two cross-beams both of which are 
marked off in centimetres and millimetres; they are pointed at 
the one extremity by having the one edge bevelled off, and are 
marked | and II respectively; | should be inserted into the fixed 
socket at the top end of the Anthropometer, II into the socket 
of tie stider. 

The Anhropometer is therefore intended for taking all height 
measurements upon the erect body, as well as for recording the 
span. ln connection with this latter use of the instrument, a 
more detailed description will be given under that heading below. 

The Beam-compasses. 'This constitutes the upper segment 
of the Anthropometer. 'This and the succeeding segment are 


4 


marked in centimetres and millimetres from above downwaras, 
up to 900 m.m. 


To use this instrument correctly the cross-beam of the slider 
should be drawn out and reinserted, so that the points of the 
two cross-beams now face each other. 


This instrument is very useful for taking the length of the 
whole arm and that of each individual segment of it; length of the 
foot; interacromial distance; intercrystal distance; and with the 
assistance of a pair of special needles, the instrument is also very 
useful for recording the auricular height of the head, etc. 


The Tape-measure. 'This is a steel instrument marked in 
centimetres and millimetres and works by means of a spring 
which retracts the tape, when not. in actual use, within its 
container. 


The instrument is very useful for taking all circumferences 
on arms, thorax and legs, as well as those of the head. 


Besides the Instrumentarium, as already described. above, 
I used Martin's 'Adugenfarbentafel,”” and Fischer's “Haarfarben- 
tafel,” and Von Luschanm's “Hautfarbentafdl.””%* 


The Augenfarbentafel presents 16 eye colours, from black 
to light blue, each colour is indicated by means of a number 
(1—I6). 

The Haarfarbentafel consists of 30 different locks of artificial 
hair, to each of which a number is appended. 


The Hautfarbentafel is a small tablet consisting of 36 little 


slabs of opague, coloured glass, to each of which a number is 
appended. 


For more detailed description reference should be made to 
Martin's 'Lehrbuch”” (1914) or his 'Anthropometrie”” (1925). 

In dealing with the hair, eye and skin colour below, 1 have 
not resorted to descriptive terms, but have made use of 


the numbers in every case, or of a combination of these in order 
to arrive at the correct shade in each case. 


At this juncture | should perhaps mention that in using the 
Haarfarbentafel one is often at a loss as to what the actual colour 
of the hair would be, because of the freguent presence of a reddish 


* AN obtainable from P. Herman, Ziirich. 
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tint in the hair itself, and also because of the fact that actual hair 
is usually more shiny than the artificial hair. 


THE MATERIAL. 


As already stated this work was done on students. 'The 
intention at first was to obtain as many of the juniors as possible; 
but since the seniors were also eager to present themselves, they 
too were subjected to the measurements. lt is, however, unfor- 
tunate that a larger number of students did not present themselves 
for investigation. 


I have succeeded in measuring some 128-130 individuals 
more or less completely. 'This number is perhaps rather small; 
and it is suggested that similar investigations might be continued 
at Stellenbosch and also undertaken at the other South African 
Universities or University Colleges. 


By far the larger number of individuals examined were from 
the Cape Province. 'The distribution over the four provinces 
was as follows: 


Cape Province oe Re AE EE EE PET O 
Transvaal ET OLD OE MR TT SR RE 
TOER Site ET ee HE ie Me TER IT 
Natal ad Ad AA N MEER O 
Rhodesia Ma RA DEE N OO ae I 


I consider these figures approximately representative of the 
uropean population of the Union. 


METHOD. 


From what | have stated above it will be evident that T am 
exclusively working along the lines indicated by the late Professor 
Martin in his Lehrbuck der Anthropologie (loc. cit.), as well as 
in the other works cited. 


Since the general technidue is of such importance, 1 intend 
incorporating below a brief description of 1. For fuller descrpi- 
tion in this connection see also the Lehrbuch of Martin (op cit.); 
his Anthropometrie (op. cit.), and his Richtlimien (op. €it.). 


All my observations were conducted in a private apartment 
in the Zoological Department. 

The first and foremost reguirement for the work is a suitable 
perpendicular surface against which the individual can stand 
during the time the measurements are taken. For this purpose 
any wall of the room may be utilised. 'The place used by me 
was covered over by means of a thick piece of cloth intended 
to prevent the bare body from coming into contact with the cold 
wall itself. 'The surface on which the person to be measured 
stands, should be as even as possible, but if the floor boards are 
even enough a special “'stand'”' need not be constructed. | 
utilised the floor itself, and tried to keep the anthropometer in the 
same spot as much as possible. 


On account of the cold weather outside and the conseguent 
low temperature in the room, a large electric lamp was utilised 
both as heater and illuminator of the small apartment. 'This 
powerful light actually proved to be a great success, and simpli- 
fied matters somewhat. 'The only drawback of artificial light 
however, is that it causes the hair and the skin to assume a 
false shade of colour. 'To obviate this source of error, all 
colorimetrical observations were made by daylight at the window. 


When two persons presented themselves at the same hour, 
one was regueste d to undress himself completely for the 
just sufficiently to allow the somatoscopical observations to be 
carried out on him. ln cases where Professor De Villiers assisted 
me, 1 usually found that the time reguired to make full and 
complete observations was about thirty to forty minutes for two 
individuals. 'Thus about six to eight could be completed during 
the forenoon. 'The time taken to complete observations on two 
individuals indicates how extensive the observations have been. 


As stated, each individual had to stand erect against the 
wall, and as closely to it as his heels and buttocks would allow. 
The occiput, however, should never be allowed to touch the wall 
for then the head will no longer be in the Frankfurt horizontal. 
The position then is that of standing at artention, the arms and 
tingers hanging down by the side of the body, and the palms of 
the hands pressed against the thighs. Previously all the points 
should be located and marks by means of a tiny ink dot on the 
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skin. 'This procedure is not only safe, but if carefully done, 
it also ensures more uniformity of results. With the perfection 
of the technigue, great care should be taken with the palpation 
of the Suprasteruale, 'Trochamterion, Symphysion, and 
Acromion. Each mark therefore should be controlled after the 
previous palpation and marking, in order to guard against small 
errors arising from the displacement of the skin during the first 
palpation. 

Almost every individual inclined to present a slight rigidity 
of the hypogastrium when one fries to palpate the Symphysion- 
Therefore relaxation of the abdominal muscles should first be 
secured. 'The individual should be made to bend a little forward 
at the waist, the observer then stands to the right of the persom 
and places his left palm flat against the lumbar region of the 
spine of the person under observation, while with the tips of the 
fingers of his right hand he should carefully palpate for the 
upper margin of the Svmphysis Pubis in the median sagittal 
plane of the body, approaching it from above. downwards. 'This 
point should alwavs be palpated a second time after it has been 
marked. Similar precautions should be taken with the Radiale 
and Tibiale. 


When all points are duly marked and controlled, the person 
should stand as close to the wall as possible and in the position 
already indicated. Afttention should be paid to the position of 
the head, which should be in the Frankfurt horizontal position, 
before the stature can be taken. 

In using the anthropometer it is of the greatest importance 
that it should be held as nearly perpendicular as possible. 'This 
can only be acguired by constant practice. While practising 
with the instrument | found that | was inclined to hold it at a 
slant, and hence | always had an assistant in the room to warn 
me when this was the case. ÉEventually | found it very useful 
to test the perpendicularity of the one plane of the anthropometer, 
with reference to the walls of the room, while the body of the 
person measured afforded sufficient guidance with respect to 
the other plane. 


When measuring the height of any subject, the observer 
should stand on the side from where he can best handle the 
anthropometer in the correct way. 'Thus a person who is right 
handed would most probably stand on the left side of the one 
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to be measured and vice versa. 'This is a comparatively small 
point, but I consider it of practical importance and mention it 
for the guidance of any investigator who may undertake similar 
observations with this instrument. By following the above 
stggestion a right-handed person is able to steady the instrument 
in the vertical position, and can manipulate the cross-beam 
better and more easily between the thumb and forefinger of the 
right hand, and so control the necessary pressure exerted 
upon the vertex of the head. 'The late Professor Martin 
recommends the observer to stand to the right of the person to 
be measured. 'This, however, 1 found was an awkward position 
for me to assume. 


After the aithropometer bas been placed in correct position, 
with its cross-beam well above the head of the person, the next 
step is to bring the cross-beam. down to the vertex of the head, 
while the whole instrument is moved pendulum-like in front of 
the person, and from the one side to the other. All this, while 
the cross-beam should just slide comfortably over the vertex of 
the head. 'The height is then read out while an assistant makes 
note of it. ' 

While leaving the instrument on the same spot it should be 
rotated in such a manner that the cross-beam now points away 
from the person; it is then slid down to the level of the next 
point, the height of which reguires to be measured, and rotated 
back again into its original position. 'This procedure is re- 
commended for all subseguent measurements. lt is of importance 
to observe this procedure carefully otherwise even with the 
most careful handling of the instrument, one will now and 
again hurt a person, especially when proceeding to the Symphy- 
sion from the Omphalion, when the point of the cross-beam 
might scratch the abdomen. 


When taking the height of all points lower than the 
Omphalion, the instrument may conveniently be held in position 
by the person under observation, and one may then proceed to 
take the readings. 


When taking the interpupillar distance one will encounter 
some slight difficulty in the case of a few individuals. Owing 
to the fact that the pointed beams of the sliding-calipers are being 
used for this purpose, fear is always entertained that the instru- 
ment will be allowed to touch the pupils. lt is therefore best 
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if the eyes can be so adjusted as to remain stationary for the 
time during which the measurement is taken. All individuals 
were asked to focus their eyes on some distant object, or they 
were told to look straight at one's forehead. 'This last is 
probably the better of the two methods, because the observer is 
enabled to stand immediately in front of the individual whose 
eyes he is measuring. 

The most difficult part of the body to be measured is the 
head. Even Professor Schlaginhaufen, | find, makes a similar 
statement in his work on the natives of German New (Guinea 
(1914). However, I feel guite confident in stating that the simple 
instruments invented by the late Professor Martin, especially the 
metal tape-measure, as well as the extremely useful caliper-com- 
passes have contributed very largely towards facilitating such 
work. 'Therefore the instrumentarium used in the University 
of Cape Town is to my mind rather too cumbersome for every 
delicate work. At all events it cannot lay claim to greater 
accuracy, and cannot work at greater speed in taking measure- 
ments. 
The former instrumentarium is much lighter and smaller, 
and also easily separable into parts, especially the Anthropome- 
ter, so that everything can be packed into a conveniently small 
space. 'This advantage is of utmost importance to an observer 
for field work. 

The '“horizontal cephalic circumferemce”' is to be taken by. 
means of the steel tape-measure as follows : The end of the tape- 
measure should be held firmly over the Glabella with the one 
hand, while the tape-measure is brought round that side of the 
head which is away from the observer, right up to the Opisthocra- 
nion behind, where it is retained in position by the assistance 
of the person under observation or by an assistant. 'The tape- 
measure is then flexed round the other side of the head, back to 
the Glabella. 

The “transverse cephalic arch”” is best taken. by an observer 
standing either in front of or behind the person. 'The position 
behind is to be preferred, because in the other position the knees 
and feet are apt to be in the way. 'The tape-measure is then 
placed with the left hand over the upper margin of the external 
auditory meatus and flexed over to the other side. Pains should 
be taken to keep it perpendicular to the Frankfurt horizontal 
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plane. 
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The 'Sagittal cephalic arch,” or simply,''Arc,” is the arch 
from the Glabella to the Imion. ln taking this measurement 1 
found it easier to commence at the Inion instead of the Glabella, 
because the exact position of the Imion is then more easily 
located; this is often difficult when the arc is taken the other 
wav round, because the steel tape will not allow of proper palpa- 
tion when interposed between the -tip of the finger and the 
bony prominence. 

The 'maximum length of the head” was in each case taken 
by means of the caliper-compasses as follows : The one knobbed 
end of this instrument was firmly held over the Glabella, while 
the other was carried round to the Opistocranion behind. Then 
in order to get the maximum length, the limb of the instrument 
was moved up and down several times and the scale carefully 
watched. 'The greatest measurement indicated was taken to be 
the correct one. Similarly, when recording the maximal breadih 
of the head, the points of the compasses were placed just in front 
and above the auricles, and pushed to and fro for about 3— 
cms. at a time. A ziz-zag path was thus described enabling 
one to ascertain the point of maximal breadth more easily. 


The 'auricular height of the head”"” was in all cases measured 
by means of the beam-compasses without the special needles, 
since at the time these were not available. `| proceeded as 
follows : 'The lower cross-beam was shortened to about 4 cms., 
while the upper was used in full length. When taking the 
measurement therefore, the point of the lower cross-beam was 
held over the upper margin of the auditory meatus, and making 
sure that the head is in the horizontal position, | held the whole 
instrument as perpendicularly as possible, while the other limb 
was made to touch the vertex rather firmly. 'The measurement 
so obtained constituted the height of the head. 1 had to resort 
to this procedure with all the individuals whom 1 measured. 


As 1 had no weighing scale, the weight and “index of 
bodily fullness” are not dealt with. 


Further remarks on the technigue will be added below in 
their appropriate place. 


AI authors guoted below without further references to their 
works, must be regarded as having already been guotcd by 
Martin (1914). 
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SOMATOMETRICAL OBSERVATIONS—ABSOLUTE 
VALUES. 


I now propose to discuss briefly the absolute measurements 
only. (Circumstances have prevented me from undertaking 
extensive statistical elaboration of the data before me. 1 there- 
fore propose to discuss those conclusions only which will render 
the work valuable for the present, and leave more detailed work 
to some future observer, who may be continuing this line of 
research on the Dutch-speaking population of South Africa. 


The numbers in the brackets in front of each heading in- 
dicate that reference is to be made to the tables at the end of this 
work. 'The different columns are all numbered as in the original 
““Messblatt”” of Martin. 


(AA). BODY- MEASUREMEN TS: 


(my Height of the Body. 


This was obtained from 121 male students, of different ages, 
tbe majority of whom were between 20 and 30 years of age. 


As maximum height | found 1,932 m.m., minimum 1,623 
m.m. and a mean value of 1,757 m.m. 


If this average value is compared with those guoted by 
Martin (Emil Schmidt, r905)* it will be seen that as a whole 
one has to do with a medium sized (rather taller) people. 


It is generally considered that the mean values for most 
races lie between 1,400 m.m. and 1I,8IOo m.m., while for Homo 
Sapiens on the whole it is about 1,630 m.m. According to this 
last value then, and comparing my values with the divisions as 
given by Martin, the stature of the students as a whole lies 
beween 1,700 m.m. and 1,799 m.m., which Martin regards as 
being definitely characteristic for a tall group. Here then is 


* See Martin, Anthropometrie (1925). 
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some definite proof of the common opinion that the South 
African European is of tall stature. 

In order to accentuate this fact, | have selected for com- 
parison some of the tallest European races: 


Race. Mean Stature. Author. 
french AR. 1,641 m.m. Bertillon and McAuliffe. 
Beloisns || id less Houzé. 

Duran N 1 676E Deniker. 

Polish EE MA EP EET. Danitowitky. 
Danish Ee Ed 169 Ribbing. 

Swedish ENS as die did. Retzius and Fiirst. 
Norwegians Ee 1 IE, Daae. 

English is ger Wise. Pearson. 

Scottish ER N 1 AG. Beddoe.* 

S. Afr. Students Hor Author. 


In the above list all races up to the Danish are 'medium 
sized”': the rest in the list are referred to as tall; and this tall 
group seems to culminate in the South African students. 


One has furthermore lo bear in mind, that one is comparimg 
ihe stature of Practically voung individuals with that of very 
possibly fully grown people. My mean value is probably high, 
owing to the fact that such a small number of individuals have 
been obtained for measurement. Next there is the fact, that one 
is comparing the height of a body of students with that of recruits 
from all classes of the community, and with diverse occupations, 
such as labourers, soldiers, etc. lt is therefore probable that in 
the case of students the better hygienic conditions, under which 
they live, exert a beneficial influence upon their bodies, and 
conseguently also upon their stature. Lastly, one has also to bear 
in mind that almost all these students come from he country 
districts throughout he Union, and have not during the greater 
part of their lives been exposcd to the stunting influences of city 
life. 

(4) Height of Suprasternale. 


My maximal value was found to be 1,504 m.m., minimal 
1,317 m.m., and the mean value 1,438 m.m. 

The Suprasternal point is not always easily palpated, and 
even after some extensive practising | found that, if not careful, 


* AI guoted by Martin (1914). 
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1 was still liable to miss it. In certain individuals the point seems 
to be indicated by a definite groove, and under these circum- 
stances it easily located. 'The difficulty arises when the superior 
border of the manubrium Stermi merges gradually into the 
adjacent area of bone. ln these cases palpation for the actual 
Suprasternal point should be done from above downwards and 
backwards, because one often mistakes a lower and more anteriorly 
situated ridge for the real position of the point. 


The above values should perhaps be compared with those 
in column (8), and the same should be done for both columns with 
regards to their relative values. (See relative height of the 
acromiale below. 


(5) Heieht of the Omphalion. 


For the present work this measurement is probably of no 
conseguence. But is may prove of use to a subseguent observer. 

My maximum value was found to be 1,221 m.m., minimum 
9042 m.m., with average of 1,055 m.m. 


(6) Height of the Symphysion. 


This measurement is probably a good one for purposes of 
comparison of the relative lengths of the lower extremities. (See 
also discussion of (sa) ““Total length of the leg” below.) 'The 
maximal value was found to be 1,039 m.m., minimal 8OI m.m., 
and mean value 907 m.m. 


These values show a considerably wide range of variation 
(i.e. maximum—`mean— 132 mM.M., and mean—minimum— 1O6 
m.m.), so that I anticipate a lesser degree of variation in the 
absolute values, not only when these should be based on more 
extensive data, but also when mature individuals should be 
measured. 


(7) Height of the Thelion. 


This measurement also seems to show considerable variation 
notwithstanding the fact that male studens only were measured; 
probably the same reasons hold here as tor the preceding. 'The 
maximum was found to be 1,428 m.m., the minimum T,190 M.m., 
with a mean value of 1,298 m.m. 
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(8) Height of the Acromionm. 


The Acromiale is often a very difficult point to locate, 
especially in fat or muscular individuals. It should therefore 
always be palpated a second time. 'The point is by no means 
always prominent, and it is often best palpated by first locating 
the situation of the acromio-clavicular articulation, and passing 
from there directly in a lateral direction on to the Acromiale 
itself. The maximal value was found to be 1,571 m.m., minimum 
1,318 m.m., with an average value of 1,416 m.m. 


(0) Height of the Radiale. 


The Radiale lies between the distal end of the capitulwm 
humeti and the proximal end of the radius. 'Therefore, the 
ogroove between these parts constitutes the position of the point 
in guestion. If this is not readlly obtainable, alternate pronation 
and supination of the fore-arm will be found useful. 

The maximum value was found to be 1,213 m.m., minimum 
971 m.m., with a mean value of 1,064 m.m. 


(10) Height of the Stylion. 


The tip of he styloid process of the right radius constitutes 
this point. Tt is therefore readily found by palpating with the 
thumbnail in the interval between the tendous of the abductor 
and extensor brevis and the extensor longus of the thumb, 
especially when the hand is held in the abducted position. 'The 
maximum value was found to be 987 m.m., the minimum 740 
m.m,. and the mean value 849 m.m. 


(11) Height of Dactyhomn III. 


This point lies on the tip of the middle finger. ln taking 
its height therefore the arm should be applied to the side, palm 
looking medially and fingers straightened out. 

The maximum value was 739 m.m., the minimum 881 m.m., 
and the mean value 641 m.m. 


(13) Height of Iliospinale aut. superius. 


Since the anterior superior iliac spine usually curves medially 
and downwards to end in a somewhat sharp point, the Iliospinale 
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will also lie lower down than may be expected and necessitates 
careful palpation, especially in muscular individuals. 'The maxi- 
mum value was found to be 1,116, minimum 872 m.m., and the 
mean value 972 m.m. 


(14) Height of the Trochanterion. 


This is the highest point on the greater trochanter of the 
femur. Under ordinary circumstances it cannot be palpated 
on the living body, especially when the individuals are rather 
muscular. According to Martin (op. cit.), the point is also very 
obscure in women owing to the greater development of the 
Panniculus adiposus. But if the weight of the body is taken off 
the leg upon which the palpation is done, the point can be found 
satisfactorily enough to be reliable. 1 always proceeded as 
follows: 'The weight of the body was shifted on to the other 
leg, while I palpated for the trochamterion. 'This was done bv 
first locating the lateral aspect of the greater trochanter; from 
this 1 worked steadily upwards to its tip, until | reached a point 
where | was just able to feel the. bone upon deep palpation. 
This point then was regarded as the trochanterion. 'The lateral 
surface whence 1 started has also been made use of by other 
workers for their purpose; but there can be no definitely fixed 
point owing to the extent of that surface. 


For this measurement, therefore, |I can use only 102 indivi- 
duals' measurements with certaintv. 


The maximum value was found to be 1,063 m.m., the mini- 
mum 809 m.m., and the average value 929 m.m. 


(15) Height of the Tibiale. 


This point is situated on the upper border of the medial 
condvle of the tibia just in front of the tibial collateral ligament. 
Its location is often a matter of diffculty, the more so when a 
person is well developed (Martin, op. cit.). 

Therefore the upper border of the condyle should first be 
found on the flexed knee-joint, and then the point should be 
located just anterior to the tibial collateral ligament. 

'The maximum value was found to be 323 m.m., the minimum 
306 m.m., the mean 463 mM.m. 
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(16) The Height of the Sphyriom. 


This is the lowest point palpable on the medial malleolus of 
the tibia. . If one not is careful one may place the point actually 
on the dettoid ligament itself. 


The maximum value was found to be g2 m.m., the minimum 
s1 m.m., mêan 77 m.m. 


(17): The” Span, 


The span is the distance between the Daclylia III, when the 
arms are stretched in a parallel line with the frontal plane of 
the body. 'There are two ways by which this distance can be 
measured with the anthropometer: The one way is to apply ihe 
instrument alone the back of the individual. But according to 
his own investigations with regard to this method, Professor 
Schlaginhaufen (op. cit.) found that there is a difference between 
the measurements thus obtained, and those in which the instru- 
ment is applied from the front. | adopted this second. method 
in connection with my work. 'The anthropometer in this case is 
held at about the level of the clavicles. 


I found it very helpful to rest the foot-end of the anthropo- 
meter firmly against an adjacent book-shelf, and to hold it firmly 
in this position myself. 'The whole instrument is thus kept paral- 
lel with the outstretched arms of the person who is then told to 
press against the shelf with the tip of the middle finger of the one 
hand close to the foot-end of the instrument and with that of the 
other finger against the cross-beam of the instrument, and then 
slide this away as far as possible. 'This distance then constituted 
the span-length. 

It is known that with few exceptions among the races of man- 
kind, such as the japanese, the span is greater than the stature. 
This is also clearly seen by looking at coluamns (1) and (17) of the 
tables at the end of this paper. Compare also in this connection 
the span in relation to stature. 


The maximum value was found to be 2,000 m.m., the minimum 
1,683 m.m., with a mean value of 1,828 m.ni. 
(23) The Sittimg height of the body. 


This measurement is also referable to as the length of the 
rump or body proper. 'To measure this, a low stool is reguired on 
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which an individual mav sit at ease, his knees flexed, and the feet 
touching the ground. 'The head is orientated in the Frankfurt 
horizontal. 'The Anthropometer is then placed behind the in- 
individual upon the same stool and parallel with the body. For 
the rest the procedure is the same as when taking the stature. 

The maximum value was found to be 993 m.m., the mean 9153 
m.m., the minimum. 850 m.m. 


(27) The Anmterior length of the Trunk. 


This can be obtained in more than one wav. 'Fhe most con- 
venient method for me was to subtract the height of the Svmphy- 
sion from that of the Suprasternale. 

Sometimes the S$yvmphysion cannot be utilised, as in the case 
where work is being done in connection with the Native races of 
Africa, who might probable object to the palpation of the point. 
Then the length of the trunk may be arrived at by deducting the 
iliospinal, from the suprasternal height, and adding to the 
difference another 20 percent of this difference. (Mollison*) 

The maximum value was found to be 752 m.m., the minimum 
48; m.m., the mean value $31I m.m. 


(35) Distance between the Acromialia. 


This is measured by means of the beam-compasses. The per- 
son should stand with his back to the observer, or he may face the 
Observer if this is preferred. Al my measurements have been 
taken on the backs of the individuals, because in attempting to 
take it from the front one often finds difficulty in case of tall 
people. 'The person should also brace the shoulders back so as to 
prevent them from drooping. 


The maximum measurement was found to be 424 m.m., the 
minimum 320 m.m., and the mean value 378 m.m. 


(38) Distance between the Thelua. 


This measurement should be taken with the beam-compasses, 
while the person stands erect with the chest thrown out, and the 
shoulders braced backwards. 


* Ouoted by Martin (op. Cit.). 
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The maximum value was found to be 229 m.m., the minimum 


230, Mm .m.,. the. mean vale 28) ma: 


(40) Distance between the Iliocristalia. 


The cross-beams of the beam-compasses should be drawn out 
to their maximal length, and before applying them to the iliac 
crests they should be well drawn appart. When in position, the 
cross-beams are brought into apposition with the iliac crests So 
that they just manage to slip tightly up and down over them. 


The maximum value was found to be 329 m.m., the mean 
value 2873 m.m. 


(an) Distance between 1liospimala. 


This distance should be measured by means of the beam- 
compasses. One need not touch the skin at all, because in doing 
so one might move it out of its normal position and hence dis- 
place markings on it. 

lt is convenient to shorten the cross-beams considerably. 


'The maximum value was found to be 288 m.m., the minimum 
195 m.m., the mean value 232 m.m. 


(45) Total length of the arm. 


This can be obtained in mere than one way. 'The most con- 
venient method was to add together the lenghts of the different 
segments of the arm, i.e. the lenghts of the arm, fore-arm and 
hand. This method aill probably yield a larger result than any 
other. 

The maximum value was found to be So1 m.m., minimum 728 
m.m., and a mean value of 798 m.m. 

Now the mean values given under coiumns (47) (48) X (49) 
are added and the value 792 m.m. is arrived at. (917 m.m.— 


637 m.m.). ln each case, except in the case of the maximum, 
my method vields the larger values. 


(46) Length of the arm minus hand. 


This is the best arrived at by deducting the height of the 
Stylhon from that of the Acromion. 1 employed this method, and 
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therefore these values will nGt strictly correspond with those given 
above. 'The correspondence would be more close if these values 
also were obtained by adding together columns (47) and (48). In 
this case the mean value would have been 391 m.m. (693 m.m .— 
456 m.m.); according to the method employed by me the mean 
value is 583 m.m (776 m.m.—428 m.m.). ln comparing the values 
therefore, it is essential to keep in mind that they have been arrived 
at along different lines. Direct measurement is the most rehable. 


(47) Length of the arm. 


Only the proximal segment of the arm is referred to. 'This 
measurement was taken directly by means of the beam-compasses; 
but a somewhat similar result may be arrived at by deducting the 
height of the Radiale from that of the Acromiale. Mean value 334 
m.m. (384 m.m.—222 m.m.) If one uses the mean values, and 
finds the reguired value by deduction it is found to be 352 m.m. 
average. 

(48) Length of the fore-arm. 


This measurement was taken directly by means of the beam- 
compasses; but it may also be found by deducting the height of 
the Stykon from that of the Radiale. 'The values are as follows: 
Average 261 m.m. (309 m.m.—234 m.m.); by deduction the 
average is 239 m.m. 

The apparently large discrepancies between the results of two 
different methods as given above should, however, only be taken 
as indications that there are actual differences im the results, when 
different methods are emploved. But the above figures do really not 
give the actual magnitude of the error, because in order for them 
to do this, all the individual measurements should have been 
ascertained according to both methods, and from these a mean 
should have been calculated. In the above examples this has not 
been done, because one method only : direct measurement was 
emploved. ! 
(49) The Length of the Hand. 


This measurement is easily taken directly from the out— 
stretched hand by means of the sliding-compasses. It comprises 
the distance between the Stylion and the Dactylion III. (Care 
should be taken to have the fingers held as straight as possible, 
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and not in anv wav hyperextended. 'The maximum value was 
found to be: 224 m.m., minimum 181 m.m., and mean value 197 
m.m. 


(32) The Breadth of the Hand. 


In this case the whole hand is held as rigidly as possible, 
while the measurement is taken over its dorsum; or the hand may 
be closed in fist formation while the measurement is taken. 'The 
distance to be measured is an obligue one from the Metacarpale 
mediale to the Metacarpale laterale. 'Yhis latter point lies about 
1 cm. more proximally than the former. 'The maximum value was 
found to be 93 m.m., minimum 73 m.m., and the mean value 85 
m.m. 


(33) Total Length of the Leg. 


In connection with this measurement, improved method is 
desirabie in order that more uniformty may be obtained 
in the results of different observers. 'There are at present 3 
different methods in vogue, all of which are unsatisfactory, because 
a certain amount has either to be deducted from or added to the 
value found. 


For purposes of this paper | made use of the Iliospmale. 
made no deductions, however, chiefly because | happened to be 
working with comparatively young individuals; but such 
deduction may be made from the average value as given bdlow. 

The Svmphysion is probably the most satisfactory point for 
giving the best results. 

The 'Trochanterion, if it could be satisfactorily palpated, 
would of course be an ideal point to be utilised in this connection. 
But its position is against its being. used. About 40 m.m. must 
be deducted from the height of the Ikospimale, 38 m.m. added 
to that of the Symphysion, and 23 m.m. to the height of the 
'Trochanterion (see Martin, op. cit.). 

My values are as follows : Maximum 1,116 m.m., minimum 
872 m.m., mean 978 m.m. 


(5) Length of Leg minus Foot. 


For the purposes of this paper 1 arrived at this measure- 
ment by deducting the height of the SPhvyrion from that of the 
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Iliospinale, but did not add another 4 per cent. to the length. 
This can be done with perhaps greater degree of accuracy to the 
mean value below. 'The values found are as follows : Maximum 
length 1,030 m.m., minimum 821 m.m., mean length 899 m.m. 


(55) Length of the Thigh (Femoral joint). 


This is another measurement which may be subject to great 
variations, because of the lack of a standardised method of 
obtaining it. See (s3) above. 


In this instance | made use of the Svmphysion, without, 
however, deducting the ro per cent. as the Lehrbuch advises, 
so that again this can be done in connection with the mean value 
below. 


1 obtained the following values: maximum 535 m.m., mini- 
mum 392 m.m., mean value 449 m.m. 


(56) Length of the Leg (Tib. joimt). 


This length can be obtained by direct measurement with the 
beam-compasses, or by calculation. |1.deducted the height of 
Tibiale from the height of S£hyrion, and my values were found 
to be: maximum 439 m.m., minimum 329 m.m., mean value 
aap im aa 

(58) The Length of the Foot. 


To obtain this, every individual was told to rest the weight 
of his whole body on the right foot. 'This was done to make 
sure of the greatest possible length being obtained. 'The beam- 
compasses were then applied from the Ptieriom to Acropodiom 
1 or II, depending upon which of these was the longer. 


The maximum value was found to be 291 m.m., minimum 
240 m.m., mean value 263 m.m. 


(59) The Breadth of the Fool. 


In this case one may use either the beam-compasses or the 
sliding-compasses. When the latter instrument is being used, 
there is always an unavoidable delay and conseguently some 
time is lost. IT therefore always made use of the beam-compasses. 
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'The person is made to stand as described under (58), so that 
the maximal breadth of the foot is procured. 'The distance to 
be measured is, as in the hand, an obligue one, from the Meta- 
tarsale mediale to the Metatarsale laterale. 'The maximum value 
was found to be iis m.m., the minimum 89 m.m., the mean 
value 100 m.m. 


(61)  Circumference of Chest (Ouiet respiratiom). 


The person should stand at attention, the arms are then 
lifted considerably from the sides of the body in order to allow 
of the tape-measure being placed in position. At the front the 
tape passes above the Thela, or better over the Mesosternale, 
while behind, it usually crosses the inferior angles of the scapulae. 
'The arms should then be brought back to the sides of the body, 
while tie person is reguested to breathe dguietly and naturally. 
'The tension with which the tape is held should be just sufficient 
to keep it in good apposition with the body. One should also 
guard carefully against the tendency to slip the tape from the 
angles of the scapulae. 


The maximum value was found to be 1,020 m.m., minimum 
813 m.m., the mean value 908 m.m. 


(61a) Girth of the Chest (Inspiratiom). 


In this case the same procedure described under (61) is 
followed, only the person is reguested to breathe as deeply as 
possible, while the tape is allowed to unwind over the expanding 
chest wall. 


The maximum girth was found to be 1,103 m.m., the mini- 
mum 866 m.m., the mean 973 m.m. 


(O1b)  Girth of the Chest (Expiratiom). 


The same procedure is followed here, only the individual 
should empty the lungs in expiration as far as possible, while 


the receding chest wall is followed up with the tape and the 
smallest possible girth noted. 


The maximum value was found to be 976 m.m., the mini- 
mum 765 m.m., mean 868 m.m. 


From the data under (61a) and (61b) we find that there was 
a mean range of movement of 105 m.m. (129 m.m.—O9I m.m.); 
while from the data of (61) and (61a) we may compute the mean 
increase of chest circumference at 65 m.m. (83 m.m.—83 mM.m.). 


(6sa) Garth of the Arm (Stretched). 


This comprises the maximum distance round the arm at the 
level of the biceps just distal to the elevation formed by the 
deltoid. 'The maximum value was found to be 323 m.m., the 
minimum 220 m.m., the mean value 274 m.m. 


(65b)  Girtih of the Arm (Bent). 


The arm is flexed under powerful contraction of the biceps, 
and the maximal circumference again taken as before. 


The maximum value was found to be 360 m.m., minimum 
266 m.m., the mean girth 308 m.m. 


(66)  Maximum Girth of the Fore-arm. 


In this case the whole arm and the fingers must be extended 
and the maximal circumference just distal to the elbow-joint 
recorded. 'Two trials are recommended for all cases, but 
the maximal value is usually about a few centimetres distal 
to the elbow-joint. My measurements were all taken with the 
fingers stretched out; clenching of the hand would obviously lead 
to increase in the circumference of the part. 

The maximal value was found to be 299 m.m., minimal 240 
m.m., the mean girth 268 m.m. 


(67) The Mimimum Guth of the Fore-arm. 


This is the circumference of the extended arm and fingers 
taken at the wrist-joint. 

The maximum value was found to be 190 m.m., minimum 
130 m.m., mean value 170 m.m. 


(68) Maximum Girth of the Thigh (Fem. joiml). 


In order to take this measurement, the individuals are 
reguested to stand upon the right leg. 'This was done in order 
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to make sure of the greatest possible circumference of the thigh 
being obtained. 'This is usually just disaal to the gluteal fold. 
I used to sit to the right side of the person and, without or with 
only slight interference with the scrotum, the tape was gently 
placed in position. 'The tape is best applied from below upwards, 
and it should be seen that it is applied in a horizontal position 
round the limb. 


The maximum girth found was 660 m.m., the minimum 469 
m.m., the mean 537 m.m. 


(69) The Masimmum (Girth of Calf. 


This measurement should also be taken while the limb is 
still in the above position. More than one attempt is recom- 
mended. 


The maximum girth was found to be 410 m.m., the minimum 
316 m.m., the mêan 353 mm. 


(70) The Minimum Girth of Calf. 


1 used to take this measurement with the leg in the same 
position as for the above; but it is guite obvious that a smaller 
value can be obtained above the malleoli when the weight of 
the. body is taken off the limb. 


The maximal value was found to be 3353 m.m., the minimal 
190 m.m., mean 223 m.m. 


(BVCEPHATIG MES GRIE vRIN MS 
(7) The Masximum Length of. Head. 


This comprises the Glabella-Opisthocramion length of the 
head. Some, however, take it as the Glabella-Inion length; but 
the former is the one recommended by the “Lehrbuch”. 


In connection with this and the next measurements of the 
head, | compared the results obtained with those of Professor 
L. Bolk (1920). 'There are some differences between his absolute 
measurements and mine, but these might be ascribed to the 
admixture with English, French, German and Dutch elements 
in the past history of this country. Bolk divides the population 
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of the Netherlands into two groups: the brachycephalic and 
the dolichocephalic. From his results one is able to arrive at 
an average value for the length, breadth and cephalic index of 
the population of the Netherlands. He found the absolute length 
to be 190.9 m.m., while according to my own measurements on 
the students, | find a length of about 197 m.m. (208 m.m.—I179 
m.m.). Hence the South African head seems to hawe a greater 
absolute length than that found in the Netherlands. 


Maximum 208 m.m., minimum 179 m.m., mean 197 m.m. 


(3) The Maximam Breadth of Head. 


In this connection the values arrived at by Bolk are also 
interesting. From his figures one is able to arrive at an average 
value of 154.2 m.m. According to my own figures the average 
breadth of the head is only 183 m.m. (166 m.m.—I42 m.m.) 
This therefore pols to an average for South Africans sohich 
is egual to or lower than that of Hollanders. 


Maximum 166 m.m., minimum 142 m.m., mean 133 m.m. 
(4) Minimum Breadth of the Head. 


The narrowest part of the head lies at about the level of 
the zygomatico-frontal suture, but usually about 1 cm. above 
this. In taking the measurement the Caliper-compasses are used; 
but one should guard against slipping off from the bony ridge 
on to the temporal muscle behind. Hence both points should 
be palpated beforehand, and the points of the instrument kept 
in: close apposition with the bony margin of the temporal fossa. 
lt is best to hold the points of the compasses between the thumb 
and index fingers while the measuring is being done. 

The maximum value was found to be ri6 m.m., minimum 
70 m.m., mean value 107 m.m. 


(6) Maximum Bisygomatic Distance. 


This is the distance between the Zygia. 'The points of the 
compasses are held between the index finger and thumb, so that 
a groove is formed in which the zygomatic arches can fit, while 
the points are in firm contact with them. 'Then commencing 
at the level of the Tragiomn the instrument is drawn along the 
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arches and the greatest expansion on the scale noted. 'The whole 
process is facilitated if the limbs of the instrument are held 
parallel with the arches. 


The maximum distance was found to be 148 m.m., the mini- 
mum 129 m.m., mean value 137 m.m. 


(8) Distance between the Goma. 


The instrument is held between the fingers as before, the 
point palpated on each half of the mandible and the maximal 
distance in each case noted down. 

The maximum value was found to be 120 m.m., minimum 
93 m.m., and mean value 10s m.m. 


(9) The Distance between the Entocanthia.. 


This distance is taken by means of the pointed beams of the 
Sliding-compasses, while the eyes are held widely open, since 
contraction tends to increase the distance. 

The maximum distance was found to be 38 m.m., the mini- 
mum 26 m.m., and the mean 32 m.m. 


(11)  Widih of the Eye-slt (Endo-ectocamthia). 


This was taken directly on the widely open eye; but one 
can obviously also arrive at the same value by deducting the 
distance between the ËEntocanthia (9) from that between the 
Ectocanthia. 'The measurement then comprises the horizontal 
width of the eye-slit, and is best measured by means of the 
pointed beams of the Sliding-compasses. 

The maximum width found was 37 m.m., the minimum 26 
m.m., and the average value 31 m.m. 


(12) Distance between the Pupils. 


For this measurements the pointed beams of the Sliding- 
compasses should be used while the eyeballs are steadied as 
described above. 


he maximum distance found was 79 m.m., the minimum 
52 m.m., and the mean 62 m.m. 


ie] 
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(13) The Waidth of the Nose. 


This comprises the maximal distance between the alae masi- 
The blunt beams of the Sliding-compasses must be used, and 
they should just touch the alae without compressing them. '| 
used to press the beams of the instrument against the adjacent 
portion of the upper lip, in order to make sure that it is held in 
a constant position. 

'(he maximal width was found to be 43 m.m., the minimal 
26 m.m., the mean value 38 m.m. 


(14) The Breadth of the Mouth. 


This comprises the greatest distance between the (Cheilia. 
Before the measurement is taken, the mouth should be shut and 
guite relaxed. 


The blunt beams of the $Sliding-compasses were used in every 
instance. 


The maximum breadth was found to be s8 m.m., the mini- 
mum 42 m.m., mean value 49 m.m. 


(15) The Auricular Height of the Head. 


The beam-compasses were used without the special needles. 
The individual was always made to sit down on a low stool. 
The method of procedure has already been referred to above. 
(See Method.) 


The maximum height was found to be 143 m.m., the mini- 
mum 110 m.m., and the average 125 m.m. 


This mean value is definitely to be regarded as being rather 
on the low side. 


(16a) The Total Height of the Head. 


This comprises the projective distance between the Bregma 
and the Gnathion as measurcd with the beam-compasses. To 
accomplish this the top beam of the instrument is made as long 
as possible, while the lower beam is allowed to project only 
1—2 cms. beyond its sheath. 'The head is then orientated in the 
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Frankfurt horizontal plane, and the height measured while the 
instrument is held perpendicular to the horizontal. 


The maximum height was found to be 250 m.m., the mini- 
mum 149 m.m., mean 218 m.m. 


(17)  Physiognomical Facial Heighl. 


“This comprises the 'Trichion-Gnathion distance. lt is a 
`non-projective measurement, and therefore the beam-compasses 
should have both its cross-beams of egual length and its shaft 
parallel with the slant of the face. ln this case the head need 
not be in the Frankfurt horizontal plane. 


The maximum height was found to be 209 m.m., the mini- 
mum 161! m.m., mean I84 m.m. 


(18) Morphological Facidl Height. 


This is the`non-projective distance from the Nasion-Gnathion 
and may also be referred to as the *'total facial length.” 'The 
beam-compasses are used in the same way as for the preceding 
measurement, and the measurement is taken while the person is 
sitting down. 


The maximum height was found to be 137 m.m., the mini- 
mum 110 m.m., and the average 123 m.m 


(19) Physiognomical Upper Facial Height. 


This measurement. comprises the Nasion-Stomion distance, 
is a non-projective measurement, and may be taken with the 
blunt beams of the sliding-compasses, while the person is sitting 
down. 


The maximum height was found to be 121 m.m., the mini- 
mum 65 m.m., mean 81 m.m. 


(20)  Morphological Upper Facial Height. 
This is the Nasion-Prosthion height. It is a noN-projective 


measurement, and should be taken with the blunt beams of the 
sliding-compasses, 
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Since the Prosthion constitutes a point lving on the fleshy 
Sum margin between the necks of the upper medial incisors, it 
Is actually 1 m.m. lower than the same point on the alveolar 
margin of the maxilla (Martin, op. €it.). 

The maximum height obtained was 84 m.m., the minimum 
65 m.m., the mean height 73 m.m, 


(21) The Height of the Nose. 


This comprises the Nasion-Subnasale distance as measured 
by the sliding-compasses. According to Martin (loc. cit.) this 
measurement is often erroneously referred to as the length of the 
nose. In taking this measurement one should steady the upper 
beam of the compasses on the Nasion by holding it in the left 
hand resting on the forehead of the individual. 


The maximum height was found to be 69 m.m., the minimum 
46 m.m., mean 58 m.m. 


(22) The Basal Length of the Nose. 


This comprises the Pronasale-Subnasale distance as measured 
by means of the sliding-compasses. 'This is sometimes erro- 
neéously referred to as the height of the nose (Martin, op. €it.). 


According to the ''Lehrbuch'” this is a projective measure- 
ment; in this work, however, it has been taken as a non-projective 
measurement by means of the sliding-compasses. My figures 
may for this reason be higher than those of other observers. In 
taking the measurement, then, 1 used to hold the instrument 
upside-down in order to avoid the chin interfering. 'This method 
followed by me does not reguire an orientated head, perpendi- 
Cularity of the instrument to a horizontal plane or change of 
instruments (beam—, for sliding-compasses). 'The measurement 
is converted into a direct or non-projective one, which is more 
comparable with the values found under (22) above. 


The maximum length was found to be 28 m.m., the minimum 
I6 m.m., mean value 22 m.m. 
(25) Height of the Mucous Membrane of Lips. 


This comprises the distance from the Labrum superius to 
the Labrum imferius as measured by means of the sliding-com- 
passes. (Care should be taken that the lips are held at rest. 
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The maximum height was found to be 23 m.m., the minimum 
$ m.m., and the mean value 15 m.m. 


(29)  Phvsiognomical Length of the Ear. 


This comprises the vertical distance from the Superaurale 
to the Subaurale as measured by means of the sliding-compasses. 
Compression of the auricle should be guarded against and the 
shaft of the instrument should be parallel with the base of the 
auricle. 


The maximum length was found to be 74 m.m., the minimum 
56 m.m., the mean value 64 m.m. 


(30) Physiognomical Breadth of the Ear. 


This constitutes the distance measured from the Praeaurale to 
the Postaurale. 'The ear should not be compressed against the 
side of the head, and the sliding-compasses should be. applied 
from the physiognomical tip of the ear (Superaurale), and the 
Cross-beams of the instrument should be parallel with the base 
of the ear. Bilateral compression of the auricle should be avoided. 


The maximum breadth of the ear was found to be 49 m.m., 
the minimum 24 m.m., the mean 36 m.m. 


(31)  Morphological Length of the Ear. 


This is the distance from the Imcisura awris amterior to the 
tip of the Tuberculwm Darwim, thus comprising the true length 
of the auricle. 'The Darwinian tubercle was met with in com- 
paratively few individuals (see Somatoscopical section below). 
The pointed beams of the sliding-compasses should be used for 
this purpose. 


The maximum length was found to be 43 m.m., the minimum 
29 m.m., the mean length 36 m.m. 


(32)  Morphological Breadth of the Ear. 


This is the Otobasion superius-Otobasiom inferius distance, 
and therefore comprises the real breadth of the auricle. 'To 
measure this breadth the blade-like beams of the sliding-compasses 
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should be employed, care being exe@rcised to avoid any com- 
pression. 'The instrument is therefore best applied from the 
front instead of from the back of the auricle. 

The maximum breadth found was 61 m.m., the minimum 
42 m.m., and the mean 52 m.nm. 


(45) Horizontal Circumference of the Head. 


The actual technigue in connection with this measurement 
has already been referred to above (see under Method above). 

The maximum circumference found was 603 m.m., the mini- 
mum 528 m.m., the mean 568 m.m. 


(48) Sagittal Cephalic Arch. 


For the technigue in connection with this measurement 
reference should be made to what has already been said under 
Method above. 

The maximum value was found to be 381 m.m., minimum 
320 m.m., mean value 334 m.m. 


(49) Transverse Cephalic Arch. 


For the actual technigue see under Method. lt is, however, 
desirable to emphasize again that the tape-measure should be 
placed as perpendicular as possible to the Frankfurt horizontai, 
because it usually tends to slip down over the hair. 

The maximum value was found to be 383 m.m., the minimum 
325 m.m., the mean value 354 M.m. 


(CO) RELATIVE MEASUREMENTS. 


The following relative measurements 1 owe to the suggestions 
received from Professor Schlaginhaufen (Zirich) in a private 
letter to Professor de Villiers. 1 was not, however, able to work 
out all the indices which he suggested, because certain necessary 
data. are lacking. With the exception of the cephalic index: 
below, all indices have been suggested bv Professor Schlagin- 


Faufen 
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The numbers behind eacl: heading refer to those given in the 
section on absolute measurements above, and are the same as 
those to be found on the '“Messblatt.”' 


AN authors indicated by means of an (%) have been guoted 
from Martin (op. cit.) . 


HEAD. 


2 bastad 

T j Ge 

Index cephalicus, —— 
1 


I have been able to compare (his index with a similar one 
worked out for the Netherlands by Professor Bolk (op. cit). His 
results show that for the Netherlands as a whole the breadth of 
the head is 8o per cent. of length. He therefore groups Hol- 
landers with the brachycephalic races of Europe. 


From my data, on the other hand, the breadth of the head 
is 77.23 per cent. of the length (an index already anticipated from 
an average lenglh of the head of 197 m.m., and a breadth of 153 
m.m.) 'This value then seems to place the students, and very 
probably the average South African population as well, aithim 
the mesocephalic group. lt would be interesting to ascertain 
whether this mesocephaly is pointing towards incipient dolicho- 
cephaly or brachycephaly. But, on the other hand, investiga- 
tions in this country may possibly show, as was the case with 
the Netherlands, that the brachycephalic and  dolichocephalic 


elements actually exist side by side without the one influencing 
the other! 


'The values found were as follows: maximum 86.8 %; 
minimum 733%: mean Ma 


IS 109 
Height-Length mdes —— 
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According to this index all heads may be classified as: 
chamaecephalic (low), orthocephalic (medium), and hypsicephalic 
(high). 'The limits for the chamaecephalic head type are given 
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as X 2 579 per cent. (Martin, ops. oit:,-p. 158). According to 
my data, the average value for the students proves to be ss per 
CENL. (73-2 % — BO AR). 


ya io 
Height-Breadth index, —E 


ë 


This index has been made use of in order to classify heads 
into three further groups according to the height and breadth of the 
calvarium. 'These types are: Tapeinocephalic (low and broad), 
metriocephalic (medium), and acrocephalic (high and narrow). 
My measurements give the following index: SO.4 per cent. 
(07.6 % — 71.3 %). This imdex then seems to refer the indivi 
duals measured to the tapeimocephalic group. 


In connection with the height, breadth and length of the 
head we may state the following: 


Length — 100, breadth 77.3, and height ss; but the breadth- 
height index is only 80.4 %. 

The above figures therefore seem lo indicate that if the 
average head is viewed from the morma lateralis, it is obviously 
loso-vaulted; bul looked at from the morma occipitalis it shows 
only a sight imcrease in the height. 


Therefore, according to the above, the group of students 
under discussion should be characterised as Meso-chamae-tapeino- 
cephalic! 

Mimimum breadth 4 X 100 
X. 100, 
Maximum breadth. 2) 


'The values found by me.are the following : maximum 86.8 9%, 
minimum 58.9 %, and average 68.1 %, i.e. a forehead of moderate 
breadth. 

FACE. 


Physiognomical facial height 17 X IOO 


Distance between svgia. 6 


This index seems to me to point towards broad-facedness. 
A simlar index was used by Broca (see Martin, op. cit.) : only 
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he reversed the index as it stands above. 'The values found by 


me are, 'average;-132.8 per cent. (158.2 % — 120.3 %). 


Morphological facial height IS X IOO 
— X IOO, —M. 
Distance between sygia. 6 


The values found by me are 58.8 per cent. (78.3 % — 41.8 %). 
This average value places the students just within the lepto- 
Prosopic @roup. 


Physiognomical upper facial height 19 X IOO 
: ee KiGO: 
Distance between zygia. 6 


The values found are s7.8 per cent. (68.9 % — 47-8 9%). This 
value places the students in the leptene group. 

The index is naturally dependent upon the actual height of 
the upper face or upon the width of the sygia from each other. 
Therefore if one refers back to the absolute values of the “Upper 
facial height” one finds these to be 81 m.m., while the absolute 
bizygomatic measurement is 137 m.m. From these absolute 
values therefore, 1 consider it to be a legitimate conclusion that 
the individuals are actually presenting very wide bizygomatic 
portions of the face. (Cf. also 137 m.m. for Mongolians.) 


NOSE. 
Width of the Nose 13 od 100 
— Xx. 100, 
Height of the Nose. 21 


The values found by me are 38.8 per cent. (78.3 % — 4.18 %). 
This index places the individudls, with regard to the form of 
he mose, within the leptorrhine group. As far as 1 am able 
to ascertain, however, this index is the lowest one recorded. (EG. 
in this connection also the Somatoscopical Section below.) 


Basal length of the Nose ae TOO 


Width of the Nose. 13 


This is referred to as the elevation-index of the nose. 'The 
values found by me are: 62.9 per cent. (80 % — AB.5 oe 
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With certain European races this index may rise up to 100 9%. 
Hence the average mose of the South African students should 
be regarded as definitely narrow and high. 

In this connection, as with the ''upper facial height” and 
“bizygomatic distance,” one may regard this index as depending 
either upon an excessively long septal length or upon a narrow 
absolute alar breadth. lt was seen above that the length of the 
septum was found to be 22 m.m., and the alar width 33. m.m. 
These two measurements seem to indicate a long septal length 
rather than a small bi-alar width. (CTf. also the Somatoscopical 
section below.) 


FAR 


Physiognomical breadtk of Ear 30 X 100 


b) 


Physiognomical length of Ear. 20 


The values found in this connection are as follows : 33.3 per 
cent. (71 % — 39.3 %). 'The following European races may 
serve for comparison : Germans 54.6 per cent. (Karutz$); Polish 
Jews 56.2 .per cent. (Elkind'*); Bulgarians 56.6 per cent. 
(Pittard*); Russians 83.3 per. cent. (Worobjew*%). 


Morphological breadth of Ear 32 X 100 


os) 


Morphological length of Ear. 3I 


The values put forward here are necessarily of a limited 
nature owing to the small number of individuals who definitely 
showed some trace of Darwin's tubercle (see somatoscopical 
section). 'The mean value found is 136.8 per cent. (1734 % — 
118.23 %). . Compare :  Bavarians T22.8 .per cent.s Russians 
146.8 % — 133.1 % (Worobjew*). 


FEE ND OD Y. 
Fore-arm A8 X TOO 


Arm. 47 


The values found are as follows: 79.2 per cent. (86.3 % — 
66 *%).  Compare the following races: French 76.23 per cent. 
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(Godin*); Ttalians 70.3 per cent.; and Parisians 75.4 per cent. 
The value given by Fischer (op. cit.) for the Rehoboth Bastards 
(84.8 %) is rather interesting on account of their Boer-Hottentot 
descent. Unfortunately 1 do not possess the necessary data for 
the Hottentots to warrant some comparison of the Europeans, 
Bastards and Hottentots. 


Hand 49 X 100 
—EK I1OO, 
Fore-arm. AS 


The values found by me are as follows: 74.4 per cent. 
(82.1 % — 67.6 %). Comparative data are lacking. 


Leg 56 X IOO 
ES MO SEE 


Thigh 55 


My results tally with those obtained for other races, thus: 
S.A. Students 88.9 per cent. (107.6 % — 71.7 %); Ttaltans.85 per 
cent.; French 87.7 per cent.; and Jews 88.7 per cent. 


Foot 58 X 100 
— X TOO 
Leg. 56 


The Results of the measurements are 69.5 per cent. (83.6 % — 


6o.s %). Data from others are not available for purposes of 
comparison. 


Total length of the Arm 48 Moo 


——E ee EE 
Total length of the Leg. 


53 
According to Stratz* this index is So per cent. for Europeans 
and S$8 per cent. for Japanese; while for the Rehoboth Bastards 


(Fischer, op.cit), itis 81.7. per eent.: 1 Found! ii obese pel 
cent. (101.4 % — 64.4 %) for the Students. 


Upper Arm 47 X 100 
Xx. 100, —. 


Thigh. 


HI 


55 
According to Broca* this index is 72.8 per cent. for Euro- 
peans. For 'Tyrolese it is “1.6 per cent. and for ITtalians it is 
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72.9 per Cent.; while 1 found it to be 74.3 per cent. )88.8 % — 
sy 


65.5 %) for South African Students. 
Fore-arm 48 X 100 
—— X 100, — 
Leg. 56 


1 found the following values 68.8 per cent. (07.5 % — 58.3 %), 
while for Parisians (St. Germain*) it is 63.5 per cent. Probably 


my value is on the high side; it is larger than that given for 
Negroes (63.4 %). 


Max. citcum. of the Arm 63 X 100 
—— X 100, ——— 
Max. circwm. of Fore-arm. OO 


My results are as follows : 101.5 per cent. (17.8% — 60.4%); 
there are no values from other authors for purposes of comparison. 


Max. circumference of Calf 69 100 
- EE DE TOO, PEN 
Max. circumferemnce of Thigh. OS 
The index found is 68.8 per cent. (72.1 % — $1.2 %) and 


that given for Belgians is 62.9 per cent. 


Distance between the Nipples 38 `N IOO 


Distance between Acromia. 35 


For the Students the average value was found to be 56.2 per 
cent. (69.6 % — 48.3 %). This value seems to indicate a fairly 
wide anterior chestwall, although similar indices from other 
authors are lacking for the present. 


Suprasternale—Omphalion distance (4—S) N ICO 
X 100, ——— 
Anterior length of Trunk. 2% 


"The . values: found are as follows: `“I.g 'per 'cent. 
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(87.8 % — 52.7 %); for the population of Baden it is given as 
66 % — 77 %. 


Suprastermale—Interhelion distance (4—. X 1O9 
— — X TOO, 
Anterior length of Trunk' 2% 


My values are 27.3 per cent. (37.8 % — 20.3 %). 'There are no 
indices from other workers available for comparison. 


Distance between the Acromia 25: KULOO 
Ee — XI, —. 
Amt. length of the Trumk. 2 


For this index 1 found the following values: 71.4 per cent. 
(82.7 % — 47:3 %). For Baden it is given as 75.3 per ent. 
Parisians (Godin*) 77 per cent.; and for' Jews (Lipiec) 66.7 
per cent. 

Distance between the Thelia 38 X IOO 
— — X 100. —E 
Ant. length of the Trumk. 2y 


This index was found to have the following value: 30.7 per 
cent. (58.7 % — 27.2 %). For Baden it is given as 30.8 per 
cent. (34 % — 48 %) 


Peloic breadih 40 X 100 
— — X TOO, - 
Ant. length of Trumk. 27 


The values found for this index are: SA 4 per een. 
(62.1 % — 38.3 %), while for Baden it is 50.2! per. sent 
(49 % —69 %). These values seem to me to indicate a fairly 
wide pelvis. 


Dist. betw. Proc. Spinos. Sub. AI X TOO 
d Xx. TOO, 
Anl. length of Trumk. 27 


Comparisons with indices from other authors cannot he 
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made; for the Students the index was found to be 44 per cent. 


(60.2 % — 30.6 %). 


Lengih of the Upper-arm “GM ED 
Ë Xx. 100, 
Ant. length of the Trunk. 27 


The value of this index was found to be 63.4 per cent. 
(74.4 % — SI.9 % ); for Baden it is 68 per cent. (73 % — 57 9%). 


Length of the Fore-arm 48 X 100 
X 100, —. 
Ant. length of the Trunk. 27 


The value of this index is 50.8 per cent. (68.4 % — 38-1 %), 
while for Baden it is stated to be 80.9 per cent. (45 % — 89 %). 


The length of the Hand 49 X 100 
se 100, 
Ant. length of Trunk. 27 


The value found is 27.8 per cent. (47.9 % — 27.7 %). Data 
from other authors are lacking. 


Total lengtk of the Arm AS X 100 
Xx 1C0, 
Ant. length of the Trunk. 27 


I obtained the following value for ihis index : I51.3 per cent. 
Me aas). This index. seems. to me to. be rather large 
for a European population. It should be noted, however, that 
the length of the hand is included under the “total length of the 
aArm.”'  (Comparison with other races cannot be made. 


Total length of the Leg. 53 X 100 
—E X I1O0, 
Ant. length of Trumk. 27 


The average value found for the Students is 185.4 per cent. 
(212.8 % — 127.s %), while for Baden it is stated to be 158.5 per 
cent. (188 % — 136 %). This considerable difference is probably 
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due only to the fact that the height of the foot is included in tne 
“total length of the leg” in my values given above. 


The length of the Leg &6 EE OO 
X 100, — 


ID 
— 


Ant. length of Trunk. 


For the Students the average value was found to be 72.6 
per cent. (88.2 % — 63.4 %), and for Baden it is stated as being 
3.5 per cent. (62 % — 88 %); while Setschuan'* states it to be 


Height of the Tibiale 15% TO0 
X 100, —— 
Ant. length of Trunk. 27 


The average value was found to be 85.6 per cent. (104.6 % — 
50.3 %). 'This value seems to point to a great relative length of 
these parts. (nfortunately no similar results from other workers 
could be obtained, so that no comparison can be made. 


Length of the Thigh 55 X 100 
— X IO0O — 
Anl. length of Trunk. 27 


The average value for this index was found to be 83.3 per 
cent. (99.8 % — 58.4 %); and for Baden it is stated to be 83 per 
cent. (08 % — 74 %). 


Length of the Foot 58 X 100 
XV 100, — 
Amt. length of Trumk. 27 


For the Students the average value is $0.6 per cent. 


(63.3 % — as %). This value seems to indicate long South 
African feet. 


Circumference of Chest. 61I X TOO 
—EREE Ed tool N 
Amt. Tength of Trunk. 27 


AI 


In this case no comparisons can be made with other races. 
My tfesults are: I71 6. per cent, (200.60 % — 1224 %). 


Breadth of the Pevis 40 X IOO 
. s X IOO, — 
Distance betw. Acromia. 35 


The average value for this index was found to be 76.9 per 
cent. (05.1 % — 61.2 %); for Baden it is stated to be 78.8 per cent., 
while Weissenberg (op. cit.) found it to be 76.5 per cent. for 
Jews. 


'The series of indices discussed below are all suggested byv 
the late Professor Martin in his “'Amthropometrie”” (op. eit.), 
with the exception of the last four, which are my own additions 
to the series. 

23e Ts 
The Sitting Height, 
I 


This includes the whole height from the ischial tuberosities 
to the vertex of the head. 'The values present considerable varia- 
tion amongst the individuals, as a glance at column 23 will 
reveal. 'They also show a remarkable correspondence with those 
obtained from the relative height of the Symphysion, proving 
tat the Symphysion lies at about the midpoint of the body length 
(see column 6 below). 

For Americans between the ages of 21—25, the value is 
$2.6 per cent. (Weest*); Jews of about the same age, 52.6 per cent. 
(Weissenberg, op. cit.); Russians, 51.6 per cent. (Blechmann%); 
French, s2 per cent (Godin*); Belgians, 32.2 per cent.; English, 
52.4 per cent.; Swedish, 32.9 per cent.; Norwegians, 53 per cent. 
From the foregoing it would appear that a mean value for South 
African Students of s1 per cent. (48 % — 56 %) tallies well with 
those of other European races. 


The Anterior length of Trumk, 27 X 100 


If one compares my values with those obtained for other 
European races, a remarkable correspondence will be found. 
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Thus, for the people of Schaffhausen (Switzerland) it is 
guoted as 29.3 per cent. (Schwerz); French, 29.4 per éent, 
(Godin*); Russian Jews, 30-5 per cent.; Badenese, 30.3 per cent.; 
English Students, 31.8 per cent. My results, 30 per cenl. 
(a7 o — as %), tally very closely with the foregoing. 


45 X 100 
Total lengik ofArm EE 
I 


The individual values in column 4s, reveal considerable 
variations. As the comparison below will prove, there are no 
actual racial differences to be made out from these values amongst 
Europeans. But according to Iwanowski guoted in Martin's 
“[ehrbuch,” a value of 48 per cent. and over must be considered 
as being due to long upper extremities.  Probably all white races 
fall somewhere between these, and the short-armed races, thus: 
French, 44.7 per cent.: Russian Jews, 43.1 per cent.;, Polish, 
43. per cent.; Belgians, 45.8 per cent.; Badenese, 45.1 per cent.; 
S.A. Students, 4s per cent. (40% — 50 %). 


AE (oe 
Lengih of the Am, GE 
y I 
The standard racial mean is 17 % — ar % (Martin, op. cit). 
Among white races the index is subject to very litte variation. 
The Japanese, 'Tonkinese, Lolo, and Buriates, have an index 
value of 1; per cent. and less. ËÉEuropean races show closely cor- 
responding indices, thus : French, 18.9 per cent.: Germans, 19 per 
cent.;” Jews, 19" per cent.: French, ra er eEOU MOLOI 
I9.4 per 'cent.; Russians, 19.2 per cent.; and S.A. Studemts, 20 
per cent. (IS % — 24%). 
48 X TOO 
Length of the Fore-arm, 


The results of different observers show that the racial mean 
lies between 13 % — 18 %. 'The European racial mean value is 
found to lie closely in between these given limits, and is grouped 
around an average value of 13 per cent., thus: 


43 


French, 14.3 per cent.; Belgians, 14.4 per cent.; Jews, 14.y 
per “eent.; SA. | Students 1 ma per ent. (mm % OR Ed 
Germans, .Ts.9 per cent. 


49 X 100 
Length of the Hand, 
I 


In considering column 49, one is at once struck by the com- 
parative absence of individual variations. Furthermore, in 
keeping with the fact that the hand seems to increase in its length 
both absolutely and relatively with increased stature, (see Mar- 
tin's ““Lehrbuch””), the values for S.A. Students are dguite high 
for a European race, and are therefore in close keeping with the 
relative tallness of this race. (See Absolute Measurements, col. 
1) 

This index is said to show racial differences; but as far as 
white races are concerned, | find no such differences. 'The 
following values bear out my contention: 


Jews. 1o.op per cent.: Russians, ar per cent.: French, TY 
per ent. (Papillaulit*) di lews, ZI:1 pet cent.;” Brench, 11.2 pet 
eet. (Godin*) : Belgians, mr. Het cent.: French, 11.4 per cent.; 
Bitiiyanians,  ri9 pet vent. SA Students, IT pet cept. 
(168 — 13 %)- 

17 X 100 
The Stan, ——— 
I 


A glance at column 17 at once shows remarkable individual 
variation, in connection with this measurement, which 
attribute to the differences in the individual development and 
age. lt is possible, that if these individuals had been grouped 
according to age, these variations would have been considerably 
lessened. 

Racial differences are a prominent feature of this index. 
The racial indices lie between 99 % — 109 % (Martin, op. cit.). 
This wide range is also found in my individual values, as will 
be seen presently. 'The following are duoted for purposes ot 
comparison: 

Albanians, ITOI.6 per cent.; Polish Jews, 03.2 per cent.; 
Russian Jews,:103.3 per cent.; Russians, 103.6 per cent.; Nor- 
wegians, 103.7 per cent.; Swedish, To4 per cent.; French, 104.4 
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per Gent. Ee Belgians, 104.8 per cent.; French, TO6.1 
per cent. (Godin%*); S.A. Studenis, 104 per cent. @s % — 109 %) 


It is guite possible that the above racial differences are chiefly 
due to a greater or lesser breadth of the shoulders (i.e. of the 
interacromial distance); for it has already been pointed out that 
there is hardly any racial difference with regard to the relative 
lengths of the arms as a whole, or of its difierent segments. 


If therefore the Negro races have relatively longer arms than 
Europeans, an interesting point might be raised: do '"long- 
armed” races necessarily possess relatively marrow shoulders? 
In any case the limits for racial differences of mankind 
(99 % — 109 %) seem too narrow to be explained in anothe* `” 

Martin, in his “Lehrbuch,” duotes an instance of this kind 
from Gould : Those classes of Europeans in America who never 
do manual labour, also seem to possess a smaller relative span 
than the working classes. Similarly, a statement from Manou- 
vrier is guoted, in which that observer has come to the same 
conclusion concerning women from larger cities, and those from 
the country. 


ra EO 
4 otal length of bep, 
I 


In this case satisfactory comparison with the results of other 
observers seems impossible owing to the difference in technigue. 


(See Somatometry, 13, above.) 'The following may be compared 
however: 


Tliospinal Height. Trochanteriec 'Height. Stature 
Russians, 51 os | Russians, 50 % | Minus Sitting 'Height. 
Polish Jews, 59.2 of, | French (Norm), 50 % | French (@odin*), 46.6% 
Lithuanians, 50 % | French (Collig.*) 51.7% | English, 47.6%, 

SA. Students, 56 o% | Belgians, 59 o% | Jews, 48.5%, 


(59 % — 59 dy) 


From the above data 1 fail to find any racial differences 
among white races! 


ie 
Length of the Thigh, 


1 


This refers only to the femoral joint in the leg. Tn man 
this is not only the longer of the two segments, but is also said 


4 


di! 


to show racial differences. As far as comparison is permissable, 
no. racial differences are apparent, as the following will show: 


Badenese, 27.1 and 26 per cent.; French, 28.4 per cent. 
(Godin*); S.A. Students, 26 per cent. (23 % — 26%). 


58 X 1CO 
Length of the Leg, 


1 


As with the foregoing measurements, there are no very 
apparent racial differences among the white races. But in this 
connection reference should be made to the intermembral indices 
suggested by Professor Schlaginhaufen. 'These data being 
almost totally new, they could not be compared with those of 
other workers. Éven Weissenberg, in his “Das Wachstum des 
Menschen'' (1908) does not concern himself with the study of 
the intermembral indices. ln this connection osteological 
measurements would have been of great. value. Unfortunately 
they are still lacking for South Africans. 


Compare the following data: 


Badenese, 24.4 per cent.; French, 22.6 per cent. (Godin*); 
South African Students, 22 per cent. (19 % — 28 % 


te diidee 
length of the Foot, se. 
1 


The relative length of the foot does not seem to show any 
oreat variation within the limits of the races of man. 'This is 
apparent from the tables given by Martin (op. cit). ln a small 
number of individuals measured by me the great toe was found 
to be shorter than the second one, which was therefore used as a 
point from which measurements were taken. Hence no distinction 
was made between the measurements so obtained and those 
arrived at along the usual way, since the aim was to. get at the 
greatest possible length of the foot only. The following data 
mav be compared: 


Lithuanians, 14.6 per cent.; French,. 14.8 per cent.; 
Russians, Is per cent.; French (Norm.), 18.6 per cent.; Russian 


IG) 


Jews, 18.7 per cent.; Belgians, 18.7 per cent.; Jews, 15.9 pér 
cent.: Badenese, 16 per cent.; S.A. Students, Is per eent, 


(14 % — 17%): 


35 160 
Breadih of the Shoulders, ———— 
I 


One would do well to compare this index with that under 
column 23 above, i.e. the anterior length of the trunk. A narrow 
relative shoulder breadth seems to go hand in hand with a long 
trunk, and vice versa (Martin, loc. cit.). 

The relation of the biacromial breadth of the shoulders to 
the stature may probably be of indicative value with regard to 
racial differences. Racially speaking, one is confronted with a 
Curious fact : those races with a relalwely small span, also seem lo 
have relatively long arms, and vice versa. 'This may be illustrated 
as follows :— 


French: Rel. arm length — 44.7 9%; Tel. span — 104.4 %; 
Ba-Binga : Rel. arm length — 47.2 %; rel. span & 104 %. 
French: Rel. shoulde: breadth ERA ED 
Ba-Binga : Rel. shoulder breadth AA 


Thus it would appear that since the span is the same for the 
two races duoted, their relative shoulder breadths must be 
different. 'That this is due to the difference in arm length, is 
proved by comparison of the relative breadth of the shoulders in 
these two races; 


The students do not present variations outside the limits 
given for ÉEuropeans, whose mean value lies approximately at 
21.2 per cent. Hence, comparing the data we have; 

Lithuanians, 18.1 per cent.; French, 22.8 per cent. (Godin*); 
Jews, 22 per cent. (Weissenberg, op. cit); Badenese, 23 per 
cent.; Belgians, 23.4 per cent.; and S.A. Students, 21 per cent 
(19 % — aa). 


Breadth of Pelvis, ——— 
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Races with relatively broad shoulders are also known to 
possess relatively broad pelves. 'This ruie may therefore also 
be expected to hold for the Students. 


A comparison between columns as and 40 above tends to 
confirm this hypothesis. My values compare favourably with 
the highest known values for Europeans, as the following results 
will bear out: 


Jews, 15.7. per cent. (Blechmann%*); Jews, 'r6.r per cent.; 
(Schêrter*); Russians, 16.3 per cent.; Polish, I6.4 per cent.; 
French (Norm.), 16.4 per cent.; French, 16.8 per cent. (Godin*); 
Jews, 16.8 per cent. (Weissenberg, loc. cit.); Germans, 17 per 
cent. (Prochownik); Germans (Baden), 17.4 per cent.; S.A. 
Students, 16 per cent. (13 % — 19 %). 


AI Xx TOO 
Distance belw. Tkiospinalia, — 
I 


In keeping with the relatively broad pelvis, this measure- 
ment also presents fairly large values, as mav be seen by com- 
paring columns 35 and 41 below. On the whole the values in 
column 41 are 2% — 3% less than those in column 38. 'The 
present measurement compares very favourably with those given 
by other observers. 'Thus we have: 

Jews, 13.7 per cent.; Polish, T4.T per cent.; Germans, Ts .7 
per cant. Irench, 14:3! per eent. (Godin*);” French (Norm), 
14.7 pet cent.. and SA. Students, 13 per cent. (m1 % —16 %). 


OI X 100 
Circumference of Chest, (Ouiet resp.), 
I 


The values found by me are rather small as compared with 
those of other observers. Probably the explanation may be that 
the individuals mentioned are comparatively young. According 
to Martin (op. cit.), an intensive increase in stature will also 
cause a lagging behind of chest development. Martin also guotes 
Livi, to the effect that similar results have been found by him 
among the farming population in Ttaly. 'These people were 
found to yield greater relative values than students and tailors 


AS 


For Europeans the values lie between 49% — 56 %. 'The 
following data may be compared: 

Russian Jews, 49.7 per cent.; Belgians, 52.8 per cent.; 
French, $3.7 per cent.; Polish, 53.7 per cent.; Lithuanians, 55-6 
per cent.; Russians, 56.1 per cent.; and S.A. Students, 51 per 
cent. (46 % — 57 %). 

65 X 100 
Girth of the Arm, (stretched), -——— 
I 


In this case no European values were available for purposes 
of comparison. But comparison with some coloured races will 
show that no racial differences are demonstrable, thus: 

M'Baka, 18.3 per cent.; Ba-Binga, 15.8 per cent.; Maranké, 
15.9 per cent. : Colorado Indians, 16.1 per cent.; S.A. Students; 
I6 per cent. (13 % — I9 %). 


63 (a) X 100 
Girth of the Arm, ( bent), 


1 


Data from other observers are not available in the literature 
at my disposal, so that comparisons cannot be made. 'The index 
as found by me is 17 per cent. (IS % — 23 %). 


66 X 100 
Maximum girih of Fore-am, — 


No values for Europeans are available. 
My value for the index is rs per cent. (13 % — 18%). 


67 X 100 
Minimum girth of Fore-arm, 


1 


No values from other observers were available. 
My values are 10 per cent. (0 % —- zz 6%). 


68 Xx 100 
Maximum girik of Thieh, ———— 


mm 


4g 


No values for Europeans were available. 
IE A je. - — O/ ) 
Mine are as follows: 31 per cent. (27 % — 38 %). 


(9 X TOO 
Maximum girlh of Leg, 


European races have a relative value of about 20.3 per cent.; 
while for the whole of .mankind the index varies between 
17.4 % — aa % (Martin, loc. cit). For S.A. Students the index 
value is 20 per cent. (17 % — 23 %). 


AGS 
Height of Suprasiernale, ———l. 
I 


No values for other Europeans were available for com- 
parison. My values are 82 per cent. (80 % — 87%). 


6 X IOO 
Height of the SymphySi0On, ———EE 
' 


My results are interesting in as much as they prove Stratz's 
(1922) contention that the symphysion corresponds to the mid- 
point of the body. Value: 32 per cent. (49% — s8 %). 


8 Xx 100 
Height of Acromiale, ———. 
1 


This point lies relatively higher than the. Suprasternale, or 
the two are practically the same; or the suprasternal. point may 
lie above the Acromiale (Martin, loc. cit.). If one scans columns 
4—S below, one finds that the values are approximately the same. | 
would attribute this rather lo a drooping of the shoulders of the 
students than to a rising of the Suprasternale. 


The values in columns 4 and 8 are respectively 82 per cent. 
and SI per cent., so that a drooping of shoulders is not very 
pronounced though present. My values are SI per cent. 


(77 % — 87 %). 


8 X IOO 
Height of Omphalon, —— i 
I 


Racial differences lie between 37.7 % — 61.9 % (Martin, loc. 
cit.). These values ought really to be interpreted in the light 
of the relative length of the lower extremities of each respective 
race. Tudging from the moderate length of the leg in South 
Africans, one may also expect a moderate value. 'The following 
data may be compared: 


English Students, $7.7 per cent.; S.A.' Students, 60 per 
cent. (57 % — 78 %); Polish, 58.6 per cent.; Jews, 59-4 per cent.; 
French, 59.7 per cent. (Godin*); Belgians, 60.4 per cent.; and 
Esthonians, 61 per cent. 


SOMATOSCOPICAL OBSERVATIONS. 


lt will be noticed that many more features are tabulated on 
the observation sheet than will be touched upon in the discussion 
below. 'To prevent the discussion assuming too large propor- 
tions, some of the more important features have been selected 
for detailed discussion, the rest had to be merely tabulated. 'The 
personal factor is always very strong in somatoscopical observa- 
tions and some latitude must be allowed for the conclusions 
arrived at. | make no apology, however, for venturing upon 
some generalisations, for to my knowledge somatoscopical 
research has not previously been carried out in South Africa, as 
the technigue has only recently been standardised. 


(1) The State of Nourishment of the Body. 


This was only roughly observed on all individuals by 
judging from the appearance of the body. 'The observation- 
sheet provides for five different states of bodily nourishment: 
very lean, lean, mormal, fat, and very fat. 


To some extent these five conditions may also be expressed 
numerically, although 1 did not consider it advisable to adopt 
this procedure, since very little would actually be gained bv it. 


SU 


For further details in this connection the “Lehrbuch”' of 
Martin, as well as his other works already referred to above, 
should be consulted. 


1 arrived alt the conclusion that the great majority of im- 
dividuals are to be classed as beimg in a normal state of mourish- 
ment. My results may be summed up as follows: 


11, or about 10 % were stated to be leam, 
82, or about 74 % were stated to be mormal, 
I3, or about 12 % were stated to be fat, 

and s, or about 4% were stated to be mormal-fat. 


Very fat individuals were not found. 


Al, with the exception of the two individuals, were apparently 
in a good state of health. 


Such details as eye-sight, Sense of colour, hearmg, pulse 
rale, respiration, and lung-capacity were not tested, although the 
sheet provides for them. 


(2) . The Colour of the Ski. 


This is an interesting and important part of the observations. 
The colour of the skin may be ascertained by means of a series 
of methods (see Martin's “'Lehrbuch,”' op. cit). Many of these, 
however, have definite drawbacks, on account of which they 
have fallen into disuse, while others are still adhered to by some 
observers. 


I made use of the skin colour-tablet as devised by Von 
Luschan. 'This tablet presents 36 pieces of coloured glass blocks, 
each differing from the other in its colour and indicated by a 
number (1—a6). 'Therefore any colour of the skin will be 
referred to the corresponding number on the tablet. 


The following regions were subjected to observation : Fore- 
head, cheek, thorax, abdomen (the navel region), scapular region, 
medial and lateral aspects of the bicipital region of the arm, and 
medial aspect of the calf, below the knee-joint, and the palms 
of the hands. 
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According to this method the average findings are as follows : 


Forehead : 13—I14, Scapular region: I2—I3, 
Cheek : 13—I4, Medial aspect of arm: II—I2, 
Thoras. II—I2, Lateral aspect of arm : j2——13, 
Abdomen : 11—I2, Medial aspect of calf : 12—I3, 


Palms of the hands: I3—I4. 


The most difficult region for determining the colour of the 
skin proved to be the palmar region, because this was almost 
invariably found to show patches of a pinkish or brownish tint 
alternating with others which are colourless. 'The colour of the 
mucous membrane of the lips was disregarded owing to the 
uniformity of colour of this r gion in all individuals. 


According to the tabulated results above, the skin colour of 
the students is fairly light, lying as it does between 12—I3. A 
few individuals presented noteworthy peculiarities. 


) 


Thus one individual showed a peculiarly uniform '“vellow” 
colour approaching to 12; another presented a strange disparity 
of colour between the coppercoloured face and the white body; 
a third possessed what might be referred to as a 'muddy”' facial 
colour. 


There are other skin conditions to which attention was paid, 
such as texture: wvelvely; soft, rough; moist, dry, or greasy; 
these characteristics had to be determined rather arbitrarily. 


These great majority of those examined had soft and dry 
skins. Velvety skins were relatively scarce ( — 11 — 12 %). The 
rough variety was found to occur with much gieater freguency 
(— 30 %), while the greasy skin was found in about 1 per cent. 
of all cases. Freguently skin characteristics were found to be 
combined in a variety of ways, as a study of the tables at the 
end will tend to confirm. Henmce 1 take it that there is apparently 
no conmection between the texture of any skin and its concomitant 
colouration; one often finds a light skin which is soft and greasy; 
while in another individual the skin appears : light, soft, and dry; 
and in a third rough and moisl. 


With the possible exception of the skin of the forehead and 
cheeks, it may be of interest to state that a light skin is usually 
rough, while the veloet texture appears to be coupled with a dark 
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skin. If these statements should later be supported by further 
observations, enguiry ought to be made as to the possible 
physiological reasons for them. 


(8) The Colour of the Hat. 


In order to register the colour of the hair numerically, the 
hair colour-tablet of E. Fischer was made use of. Since the 
colour of the hair towards its apex is usually lighter than at its 
root, 1 confined my attention to the surface of all hairs examined. 
Furthermore, since the hair colour differs even in different regions 
on the scalp, the hair colour on the head was taken either over 
the vertex on the lateral surfaces of the head. 


The colour of the beard was disregarded since the students 
were clean-shaven. 


Owing to the almost hairless condition of the body, the 
determination of the colour 2f the hair coat of the body offered 
great difficulty. 'These data were therefore obtained chiefly from 
the hair on the legs, and occasionally from the hair on the thorax 
and abdomen. 


The hair round the genitalia in more than one individual 
presented two colourations : that above the root of the penis and 
lower part of the abdomen being often darker in colour than that 
on the lateral and lower aspects of the organ and on the scrotum. 
In the literature at my disposal | came across nothing of a 
similar statement from other workers. 'This difference in coloura- 
tion seems to be more common in light-hatred individuals than 
in those with dark hair. 


The presence of a definitely reddish tint in the hair of almost 
every individual proved to be guite a troublesome factor to be 
dealt with on account of the fact that this was not allowed for 
on the colour tablet. Martin (1925) also mentions that among 
Bavarian children this red component in the hair is present with 
greater freguency than is generally believed. 'The same is also 
reported by Fischer (1913) for the “Rehoboth Bastards.” 


The hair colour of the scalp was found to vary between 4—27, 
and the results may be summarised as follows: 


| Black. Black-brown. | Dark. browim. | Lieht-brown. | Lieht. 

j | G a| 

No. .27; No 4. No 26 No 10 Ne. 12 26, 
| Ireguency, 4. Freg., 12. | Freg., 20 teg. 16. MI Bree 5: 
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"The rest present hair colour of such a mixed type that it can 
hardly be fitted into the above table. 

It will be noticed that apparently only a few individuals 
possess hair which can be approximately referred to as black, 
while very few have very light hair. The majority therefore 
present hair ranging from very dark to light brown. Red hair, 
though known to be present among South Africans, was not 
found among the individuals examined. According to Bolk 
(1907), red hair is distributed egually between blondes and 
brunettes, the percentage being given is 2.5 per cent. for the 
Netherlands. 

It would therefore be duite interesting to ascertain the 
distribution of red hair among South Africans, since they are of 
Dutch descent. 

According to Martin (op. cit.) the crossing of individuals of 
different hair colour, does not give rise to intermediate colour of 
hair in their off-spring. Where the parents are both dark-haired 
their offspring will not show still darker' hair; while, on the 
contrary, parents with light hair have offspring whose hair is 
actually lighter. 

The hair coat of the body, which was either medium or 
weak, presented much trouble whenever its colour had to be 
determined. 

Two individuals were considered to haxe approximately black 
hair approaching colour No. 27; while four had comparatively 
light hair approaching No. 9—20. Fifty-five individuals may be 
said to have dark hair on their bodies, comprising the inter- 
mediate group between the two estremes of hair colour, (4—8). 

The hair on the genitalia was very often of two different 
shades as already uniformity of above. 'Twenty individuals, how- 
ever, showed uniformity of colour of the hair. Differences in 
the colour of the genital hair were found to range between No. 
A4—6. 

The foilowing is a tabularised statement of the nature of the 
hair coat of the body: 


f Ë 
: F EF 
7 E 2 S 
E EE od - H — 
Pi F E F E 
ER ae 10 40 d9 39 0 
ve of individuals ... | 7.6 | 30.4 s| 320% | 297 o | N Ee 
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Total absence of hair on the body was therefore not observed, 
although the hair was sometimes so weakly developed that for 
practical purposes it could have been accepted as being absent. 


(4) The Form of the Hair. 


According to the Observation sheet there are 11 different 
hair forms to be found in mar. 'These are as follows: 


(a) Stiff, (@) Ourly, 
(b) Straight, (h) Curls loose, 
(e) Waves flat, (j) Curls thick, 
(d) Waves broad, (k) Fil-&l, 
(e) Waves narrow, (D) Spiral. 
(f) Locky, (j) Spiral. 


Graphical representations of all these forms of hair may be 
found in Martin's '“'Lehrbuch,” from which | guote the 
following: 

'“Zur Erlauterung sei bemerkt, dass (a) und (b) den gerade- 
linigen Typus des Haares umfassen : (a) straff ist ein geradelinig 
verlaufendes Haar erheblicher Dicke; (b) schlicht, ein gerade- 
liniges Haar von geringer Starke. Bei den welligen Haaren 
(—Y), liegen die Biegungen nahezu in einer Ebene und beginnen 
bereits an der Einpflanzungsstelle. Das krause Haar (£—I) 
zeigt unregelmissige Wellenbildung und Drehungen (Spiralen) 
von sehr verschiedenem Durchmesser.”' 


As with all other uropean races the South Africans are well 
supplied with terminal hair. Several guite hairy individuals, 
with profuse hair over the thoracic, abdominal and extension 
surfaces of arms and legs, were seen. 'The hair on the scalp 
was always well developed. 'The distribution of the different 
hair forms may be represented as follows: 


ss E 
ks ve ok. 
P : s E G S DE 
E EE US EE 
N G ed 
'E 2 | 8 2 $ | 2 P E 
ui, EE EE. 
EF iE $ 3 OD s) en 
E % 2 n — F — o id) N 
sd ds ss se IE og 
Scalp 79 8 32 16 
Body f 99 GEE 2E 
Genitalia  ... s de LIT 
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The above cases are those occurring most freguently; the 
others have not been taken into account because they do not oecar 
among Europeans, or do so exceptionally only. 


(sg): The Colour of the Hyes. 


Since tablet of Martin gives only 16 different colours for 
observations on the eyes, combinations of these were attempted. 
Hence the shade is freguently indicated by reference to two colours 
on the tablet. 

Martin (1925) advises that, where either a lighter or darker 
shade than that which is available on the tablet is reguired, this 
may be indicated by using the nearest shade on the tablet, and 
then placing a stroke over or below this numbre in order to 
indicate that the shade desired is either darker or lighter. 

Since the eve-colour depends on the degree of general bodily 
pigmentation, it was anticipated that, since the bodily colour as 
well as that of the hair is reither very dark nor very Mehbt, the 
predominant eve-colour would be aght. 

The range of colour was between No. 2—I6, and distributed 
as follows: 


Groups. Brown. | Intermediate. | Light. 
ASE ETE IERE E N 7-8 19 MEE 19! 13 14 ( 15] iS 
Tadividuals ... .. [2 4 [ss ees OES EE NE EE 
Percentage ... ER j178AAAP EN TESE “TESTASIE. 4)15.49.419.2 


The above table comprises only those colours indicable by 
single numbers, and it indicates a definite increase in percentage 
when proceeding from the Brown towards the Light colours. This 
increase would doubtless be more uniform if larger numbers of 
individuals were available 

The following table comprises those cases whose eve colour 
was indicated by a combination of two colours on the tablet. The 
results may be summed up as follows: 


Groups. Ë Brown, ee [Lieht. 
EA EF AE 4 ETIES G is Hi 11[ 19) 14) 15 

Colour EI SE EE ; EE] EE 
f |8 AEAEREIES DOE GE 3 3 del il is 
Vaduuais EN 5 EER ER SERE RE BO GELE N ND 
Percentage ... ... EE P.5|.851.85(.8514.811.7].85]1.6| 8518518585185 1.7 
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If the above tables be now combined with respect to their 


Srouping into Brown, 
compared with those 


approximate values are arrived at: 


Intermediate and Light and the results 
for Swedish and Germans, the following 


Colour. |S. Africans. | Swedish, | (Germans. 
EP 19.4% 45% VI Ba 
Intermediate ... ... 37.7% 28.8%, 87.9% 
Light sa] 49.6%, 66.7% 98.9% 

EE ER ES TE EES SES ESE 


(Eis noteworthy 


that the intermediate group values tally 


with those for Germans, but that the values for the light group 
of the South Africans are actually almost twice as high as those 


for Germans. 


There is also a well marked increase in percentage 


when proceeding from the Brown to the Light colours. 


The Head in General. 


With respect to the head, three regions reguire description: 


Forehead, crown, and occiput. 


The data gathered mav best be 


expressed in the following manner: 


 Forehead. 
Characteristic. No. of Tndivids. Percentage. 
MS Me EE 67 55.8 
Eoh ek. 62 51.6 
INSTEOW es er Ed ES A7 9.1 
BroudME Ed ES Ak RR ae 75 69.5 
Straight . MA me 58 48.38 
Moderately receding o 66 55 ) 
Strongly receding ... ... s. 6 5 
Blatf es ede | 30 25 
Arched 92 76.6 
Full . ME ME AE 33 7.5 
Keel-shaped 5 Aj 


'The total number 
based is 120, and the 
the next tables: 


of individuals on which the above table is 
Same number of persons was available for 


Crown. 
Oharacteristic. | No. of Individs. | Percentage. | 
Ou tend. ole es oa DNE ) od | 
Foebiy Arded oe ed Ed HE 26 21.6 
Moderately arched  ... .. 74 61.6 | 
Strongly arched  ... se 19 | 15.8 | 


Occiput. 
 Oharacteristie. | No. of Individs. | Percentage.  | 
Perpendieular 30 25. | 
RE EE RE Te. EI 18.8 er] 
Arched ier oa ET 59 | 48.5 | 
Promimnene 36 80 


It will be evident that with regard to the forehead, the results 
show a predominantly (low type (c.f. relative measurements), 
broad and arched. 'The occiput is arched and Promiment in the 
majority of individuals, while the crown of the head is moderately 
arched in most of them. 


The Face in General. 


Owing to the varied nature of the characters which face 
presents, accurate observations is a difficult matter. 

Observations have been completed on some 12; individuals 

It is found that there is a higher percentage of high faces 
than low ones, and consegwuently it was to be expected that there 
would be, on the other hand, a predomimnance of the low forehead 
lype. ` That this is actually the case will be seen in the following 
table: 


COharacter. The Face. | The Forehead. | 
High ee ER EE OG 47.9%, 
Mod. high... epos N 6 MO FEtoo. 

Ton AE DEE N KS Soe 59.7% 


These results, although arrived at along less accurate lines 
than in the case of the relative values, seem to point to a pre- 
dominance of the low type of head among South Africans. But 
these data reguire corroborative and more extensive observations : 
in the literature at my disposal such data are absolutely lacking. 


The Eyes in General. 


With regard to the slit of the eye, the majority of students 
presented straight, moderate, spindle-shaped eye-slits; some had 
slanting evye-slits. 

Epicanthus. 


This was noticed in a surprisingly large number of cases 
during the course of the observations. Indications of epicanthus 
were many, but a well pronounced fold was present in a small 
number of individuals only. 
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Among 130 individuals, 44 (or 33.8 per cent.) presented some 
degree of epicanthus. 'The figure arrived at is probably high, 
owing to the fact that this character of the eye-lid tends to dis- 
appear with advancing age. But before more definite conclusions 
can be drawn observations on South African children are neces- 
sary. 

In this connection it is of importance to note that E. Fischer, 
during his sojourn among the Bastards of Rehoboth in South- 
West Africa, observed the presence of epicanthus in 33 per cent. 
of the children. His figure is certainly significant in view of 
the results given above, especially if the Boer origin of these 
people is He in mind. Among the adults Fischer observed 
the incidence of epicanthus in s per cent. of individuals examined. 


Mongolan folds. 

Only 7 out of the 130 students or 5.3 per cent. showed this 
character. 'These folds were never so well pronounced as to 
cover over the caruncula lachrymalis, bur definite enough to 
modify the shape of the inner canthus of the eye-slit. 


The Nose im General. 


In the discussion of the nasal index the conclusion was 
arrived at that South Africans have rather high and marrow 
noses. Such conclusions are, however, justified on the basis of 
accurate measurements only, so that one must rely chiefly on 
such data. 

The following tables summarise the resutls of the somato- 
scopical observations: 


Root ... ... ... ... [Narrow.[Medium.|Broad.|Flat.|Mod. high.|High.|Very high. 
Rd N N MA TER GM BEA DE AI 


Bridge [Narrow.| Medium. |Broad.| 
EEUE TEE T 


Wings... ... ... | Thiek. | 'Thin. |High. Low. Apposed.[Mod.bulg. |Inflated 
Is me N Ee TEE ees N es I SEET 
Septum  ... ... ...| Long. [Short.|Narrow.|Broad.| 


| 80% | 68% | 88% [ 60% 


| Hiongit|Oblig/Transv] 
Openings: |V.narrowl|Narrowl Oval POSa| Oval |WidelV. videl maar 
| 5.4% | 32% [Addo | 41e | 9.2% 6% | 12% |.87% | 69% 


OO 


From the above tables one may infer the following : With 
respect to the size of the root of the nose, it is found that the 
number of broad noses is twice that of the marrow ones. 'This 
fact may be explained by the relatively broad facial parts of the 
students, while on the other hand flat mose is obviated by the 
root being preponderantly high, (cf. mod. high x high — 90 % 
of all cases). Similarly it is found that the bridge of the nose is 
broad in about 84 per cent. of cases, (if moderate 4 broad are 
taken together). According to the data, the wings are both lo 
and moderately bulging, while the septum is short and broad. 
In keeping with the moderately bulging alae, the apertures seem 
to be large, wide and longitudinally ooval. 


One finds numerous instances where a broad nose is coupled 
with a long septum, and a marrow one, with a short septum! 
Furthermore, narrow appertures are freguently large if compared 
with the nose as a whole, and vice versa. 


The Teeth. 


In order to observe these properly much leisure is necessary 
on account of the numerous small points reguiring observation. 
Being pressed for time, 1 confined my attention to the following 
points only : Whether the teedh were even, uneven, large, small, 
moderate, or slanting. Additional features comprised the colour 
(which was white in the majority of cases), labiodonty, psalido- 
donly, stegodonty, opisthodorty and hiatodonty. 'The Shape of 
the alveolar arches, as well as the degree of wearing of the teeth 
was disregarded. 


These characters may be summed up as follows: 


COharacters. Percentage. 
Bven ye Mbe RE AE RE 
Unevyen sakedae ok 5. 
Laroeis ek 56.7. 
ermall. ASA N sy. D. 
Moderate  . HE dis 5.9. 
Slanting ARE 27.9. 
Labiodont 15.4. 
Psalidodont yl 608. 
Stegodont os 
Opisthodont AE 19.1. 
Hiatodont od. 1.8. 
Pot N 19.9 
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The Awricle. 

In this connection the only character worthy of mention is 
the incidence of the Darwinian tubercle. Its occurrence was care- 
fully recorded, although no classification of those tubercles was 
attempted on the lines indicated by Schwalbe.* 'The recorded 
cases range between groups 2—6. 

The results of my observations may be represented as 
follows: 

Number of individuals: 130. 

Occurrence of Darw. Tubercle : 28 times, (21.8 %.) 
Unilateral occurrence: 1OP AR de E 
Bilateral occurrence: 1. N Oes 


The above figures indicated therefore that the Darwinian 
tubercle occurs in about one in five persons among South Africans. 


The Hands. 


The average hand was found to be thick, firm, and of a 
medium length and breath. A fair number of individuals, hoW- 
ever, presented long, i.e. relatively marrow hands. 


Further points in connection with the hands may be gleancd 
from the following tables: 


(a) The fingers may be classified into: 


| P ag 1 Hyper : 
Thick. | Thin. | Long. | Short. | Tapering. | estended. ! 
69.8% | S0.1% | 58.6% | 84.6% [86.4% [81% 
(b) The nails may be classed as: 
E E 
Ë ) En) n 9 
ER AE EE AM AA EE AE 
0 z " a s ers EES BA ME 
z d d E s & ES SE E o ms 
— n EA EA] BE AD OO E 
55.4% 43.6% [44.6% [58.9% [29.3% [69% [92% [6.3% ]10.8—|8.9%] —  (75.% 


The majority of students have been drawn from the farming 
population who are accustomed to hard manual labour from child- 
hood onwards. 'Thus among 126 hands observed, SS presented 


* Ouoted by Martin (1914). 
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fingers which have been referred to as thick; 38 had thin fingers; 
while long fingers were noted 93 times and the short type only 
31 times. 

Flat nails appeared only 8 times in 126 (i.e. 6.3 per cent.); 
while there seems to be a great prevalence of the fan-shaped type 
of nails, the free margin of which widens out. 'This form of 
nail was observed 9s times out of 126, or in 73.3 per cent. of the 
cases. 

Large nails were found 7o times (53.4 per cent.), while small 
nails appeared only 53 times (43.6 per cent.). 

Short nails seem to be the dominant variety (33.9 per cent.); 
long ones, 44.3 per cent. 'There are, moreover, more broad nails 
(69 per cent.) than marrow ones (29.3 per cent.). 

The occupation of a race doubtlessly infiuences the shape and 
size of the nails, for there is sure to be a correlation between 
hands, fingers and nails. 


The Legs 
koes d | 
| | ME 
EN ME IE MEE 
Me] Ad 9 Me lg — 
Ee EI —A | N Fm | E 
[50.8% (47.5% | 857% N Tee NEL a Ne 


From the above table it is evident that the individuals are 
well developed and vigorous. This is proved by the preponderance 
of the thick, long, and vigorous calf. 


The Feet. 


The characters in connection with these may be tabulated as 
follows: 


: | E | rd 
9 —i MG je) He D 
) F ) S 7 s) . ' 
*| E En EE AE 
—A je] — ds] Pd jaa! IE sr 
| 60% [36 4% | 66.5% Te [879% (894% [25.8% [67 de6 | 


There is therefore a preponderance of the large, long, broad 
and arched foot. 
Martin (op. cit.) guotes Manouvrier to the fact that the foot 
imereases absolutely in length with increase of bodily stature; 
though relative to the length of the trunk, this increase is less 
than ii relative to the general joint of the leg. 
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In contrast to the Jews, who are stated to have long and 
narrow feet (Martin, 1914), the South African students seem to 
have long and broad feet. 

The heels did not show excessive projection and their contour 
is rather narrow. Flat-foot occurred in 25.3 per cent. 

The Toes. 

These do not merit such exhaustive observation for European 
groups, as is needed for Native races, but such characters of the 
big toe as: opposability, apposition, and bending imwards do 
exist. In 99 out of 126 cases in the right foot, and 95 out of 
126 in the left, the big toe was the longer of the first two toes; 
while there was one case in the right, and three in the left foot 
where the second toe was the longer of the two. 

SUMMARY AND CONCLUSIONS. 

The nature of the material was such that the results may be 
expected to be applicable also to South Africans in general and 
to the Dutch-speaking section among them in particular. 

(Certain of the results of this work are, if not important, at 
least highly interesting. 

1 refer again to tallness of the individuals which places them 
with the tall races of man. 'The meso-chamae-tapeinocephalic 
head form, the moderate broadness of the face and of the root 
of the nose, which in itself is coupled with a relatively prepon- 
derant leptorrhiny, while the face in general seems to be of a 
leptoproscopic character, are all extremely interesting features. 

The rather large percentage of incidence of epicanthus in 
these individuals is also a noteworthy point, which seems to 
demand some further invesuigation. 'The mongolian folds have 
a low percentage incidence, as may be expected. 

The Simian fold was found to be present in 6.7 per cent. of 
all hands examined, the distribution being as follows: 


| Right hand only or 22e 

| Left hand only ... 2 or 6e 
Both hands 4 or SO, 
Total 9 or 6 


It is probable that the Simian fold is widely distributed in 
all races of mankind, although the point has, strangely enough, 
received little attention. 'There is conceivably a direct connection 
between the form of the hand and the presence of a Simian fold. 

In concluding this paper ! may be alsowed to apologise for 
the scantiness of the material examined. 'This was however not 
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due to any lack of enterprise but to unwillingness on the part 
of many students to present themselves for observation.  'The 
paper will probably be of some use, however, to future workers, 
who might desire to adopt the standardised technigue evolved by 
the late Professor Martin, but conceivably find the dirdctions in 
the Lehrbuch too cumbersomet. 'The first edition of the famous 
textbook has this year been superseded by the appearance of the 
second edition (Fischer, Jena), comprising improvements upon 
and addenda to the first edition. 'The privilege of seeing thé 
second edition through the press was `unfortunately not to be 
accorded to the author, whose lamented death occurred last vear, 
When the history of Physical Anthropology will be written, 
Rudolf Martin's name will occupy the honourable position of the 
true founder of the science, the furtherance of which was his life's 
object. As professor first in Ziirich, then in Munich, he trained 
most of the younger anthropologists who desseminated his ideas 
in various institutes of Physical Anthropology throughout the 
world. 
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